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Title: TRICYCLIC BENZAZEPTNE VASOPRESSIN 

AMTftgQNISTf? 

1. Fiftld of the Invfinf.inn 

This invention relates to new tricyclic non- 
peptide vasopressin antagonists which are useful in 
treating conditions where decreased vasopressin levels 
are desired, such as in congestive heart failure, in 
disease conditions with excess renal water reabscrption 
and in conditions with increased vascular resistance and 
coronary vasoconstriction. 

2 . Background of the Invention 

Vasopressin is released from the posterior 
pituitary either in response to increased plasma 
osmolarity detected by brain osmoreceptors or decreased 
blood volume and blood pressure sensed by low-pressure 
volume receptors and arterial baroreceptors . The 
hormone exerts its action through two well defined 
receptor subtypes: vascular Vi and renal epithelial V2 
receptors. Vasopressin- induced antidiuresis , mediated 
by renal epithelial V2 receptors, helps to maintain 
normal plasma osmolarity, blood volume and blood 
pressure. 

Vasopressin is involved in some cases of 
congestive heart failure where peripheral resistance is 
increased. Vi antagonists may decrease systemic 
vascular resistance, increase cardiac output and prevent 
vasopressin induced coronary vasoconstriction. Thus, in 
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conditions with vasopressin induce increases in total 
peripheral resistance and altered local blood flow, Vi- 
antagonists may be therapeutic agents. Vi antagonists 
may decrease blood pressure, induced hypotensive effects 
and thus be therapeutically useful in treatment of some 
types of hypertension. 

The blockage of V2 receptors is useful in 
1Q treating diseases characterized by excess renal 

reabsorption of free water. Antidiuresis is regulated 
by the hypothalamic release of vasopressin (antidiuretic 
hormone) which binds to specific receptors on renal 
collecting tubule cells. This binding stimulates 
adenylyl cyclase and promotes the cAMP-mediated 
incorporation of water pores into the luminal surface of 
these cells. V2 antagonists may correct the fluid 
retention in congestive heart failure, liver cirrhosis, 
nephritic syndrome, central nervous system injuries, 
lung disease and hyponatremia. 

Elevated vasopressin levels occur in 
congestive heart failure which is more common in older 
patients with chronic heart failure. In patients with 
hyponatremic congestive heart failure and elevated 
vasopressin levels, a V2 antagonist may be beneficial in 
promoting free water excretion by antagonizing the 
action of antidiuretic hormone, On the basis of 
biochemical and pharmacological effects of the hormone, 
antagonists of vasopressin are expected to be 
therapeutically useful in the treatment and/ or 
prevention of hypertension, cardiac insufficiency, 
coronary vasospasm, cardiac ischemia, renal vasospasm, 
liver cirrhosis, congestive heart failure, nephritic 
syndrome, brain edema, cerebral ischemia, cerebral 
hemorrhage-stroke, thrombosis -bleeding and abnormal 
states of water retention. 

The following prior art references describe 
peptide vasopressin antagonists: M. Manning et al., 
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j;. Med , chem . . 25., 382(1992); M. Manning et al., J. Med . 
Chem . , 25# 3 895(1992); H. Gavras and B. Lammek, 
U.S. Patent 5,070,187 (1991); M. Manning and 
W.H. Sawyer, U.S. Patent 5,055,448(1991) F.E. Ali, 
U.S. Patent 4,766,108(1988); R.R. Ruffolo et al., Drug 
News and Perspective . 4(4), 217, (May) (1991). P.D. 
Williams et al., have reported on potent hexapeptide 
oxytocin antagonists [£. Med . Chem . , 25* 3905(1992)] 
which also exhibit weak vasopressin antagonist activity 
in binding to Vi and V2 receptors. Peptide vasopressin 
antagonists suffer from a lack of oral activity and many 
of these peptides are not selective antagonists since 
they also exhibit partial agonist activity. 

Non-peptide vasopressin antagonists have 
recently been disclosed, Y. Yamamura et al., Science . 
252 . 579(1991); Y. Yamamura et al., £r. J.. Pharmacol . 
105 . 787(1992); Ogawa et al., (Otsuka Pharm Co., LTD.) 
EP 0514667-A1; EPO 382185-A2; WO9105549 and 
U.S. 5 , 258, 510; WO 9404525 Yamanouchi Pharm. Co Ltd . , 
WO 9420473; WO 9412476; WO 9414796; Fujisawa Co. Ltd., 
EP 620216-A1 Ogawa et al, (Otsuka Pharm. Co.) EP 470514A 
disclose carbostyril derivatives and pharmaceutical 
compositions containing the same. Non-peptide oxytocin 
and vasopressin antagonist have been disclosed by Merck 
and Co.; M.G. Bock and P.D. Williams, EP 0533242A; M.G. 
Bock et al., EP 0533244A; J.M. Erb, D.F. Verber, P.D. 
Williams, EP 0533240A; K. Gilbert et al., EP 0533243A. 

Premature birth can cause infant health 
problems and mortality and a key mediator in the 
mechanism of labor is the peptide hormone oxytocin. On 
the basis of the pharmacological action of oxytocin, 
antagonists of this hormone are useful in the prevention 
of preterm labor, B.E. Evans et al., J. Med, chem. 25* 
3919(1992), J. Med . Chem . . 2£, 3993(1993) and references 
therein. The compounds of this invention are 
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antagonists of the peptide hormone oxytocin and are 
useful in the control of premature birth. 



tricyclic derivatives which exhibit antagonist activity 
at Vi and/ or V2 receptors and exhibit in vivo 
pressin antagonist activity. The compounds also exhibit 
antagonists activity of oxytocin receptors. 

SUMMARY OF THE INVENT TON 

This invention relates to new compounds 
selected from those of the general Formula I: 



wherein Y is a bond or a moiety selected from -(CH2)-, 
-CHOH, -CHO-lower alkyl (C1-C6 ) , -CH-S-lower alkyKCi- 
C6), -CHNH2, -CHN-lower alkyl (C1-C6 ) , -C[N-lower 
alkyl(Ci-C6) \2. 



-CHOCO-lower alkyl (Ci-Ce) , -CHNH (CK2 ) m NH2 ; -CHNH(CH2) m 
-NH- lower alkyl (C1-C6) , -CHNH { CH2 ) [ lower alkyl (Ci- 
C6)l2; -CHNH (CH2)m-S- lower alkyl <Ci~C6 ) , -CHNH (CH2 ) m~0- 
lower alkyl (C1-C6) # 



S , O, -NH, -N-lower alkyl (C1-C6 ) , -NCO-lower alkyl (Ci~ 
Cg)# m is an integer of 2 to 6; 
A-B is a moiety selected from 



The present invention relates to novel 
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-(CH 2 )N- 



and -N-(CH 2 ) n - 



5 





wherein n is an integer 1 or 2 provided that when Y is a 
bond, n is 2; 
and the moiety: 



10 




represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substitutents selected from 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from O, or S; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from O, N or S; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 



20 
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optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



IS 




wherein X is selected from 0, S, -NH, -NCH3 and -NCOCH3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl {C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae : 



30 
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I I 

-NCOAr', -CONAr', -NCOCH 2 Ar\ -NCONAr', 



R R h 

r i b 



10 



15 



•CH 2 C0Ar -NCO- (CH 2 ) n - cycl oal kyl , 




N-S0 2 CH 2 -<^> f 
R 2 
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-N- 

R -0 




11 



R 

I 

-N-p 



-G> 



2 - J 2 



I 



N-C-O- lower al kyl (C.-C Jstraight or branched, 

H 

-N-C- lower alkyl(C 3 -C 8 )straight or branched, 
NS0 2 - lower alkyl (C 3 -C 8 )straight or branched, 

h 

-N-C-O- lower alkenyl(C 3 -C e )straight or branched, 
R. O 



a -N-C- lower alkenyl(C 3 -C 8 )straight or branched, 
NS0 2 - lower alkenyl(C 3 -C e )straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and R a is independently 
selected from hydrogen, -CH3 or -C2H5, 
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b 




- (CH 2 ) q - n 




-(CH 2 ) q - N 




0 



10 



- (CH2)q-0- lower alkyl (C1-C3 ) , -CH2CH20H, q is one, two, 
or three, R D is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



wherein J is R a . lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl(C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene, and the moieties: 



15 



-N-COJ 



25 




30 
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or -CH2-K 1 wherein K 1 is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydrb-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyi, hydroxy, 
-CO-lower alkyi (C1-C3 ) . CHO, (Ci-C3)lower alkoxy, -CO2- 
lower alkyi (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




E 



/ 



G=F 



R 



a 



-N-COCHAr' 



20 



25 



wherein R c is selected from halogen, (C,-C 3 ) 
lower alkyi, -O-lower al kyl (C y -C 3 ), OH, 
0 



-0-C- lower alkyl(C r C 3 ), -S-lower al kyl (C r C 3 ), 




R 




R, 



30 




wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein R<a is lower alkyl (C3-C8) , lower alkenyl (C3-C8) . 
- (CH2)p-cycloalkyl (C3-C6) , when M is O, S, NH, NCH3 and 
the moiety -M-Rd wherein R<a is selected from the 
moieties : 



10 



15 




s 0 



20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NH, NCH3 ; wherein R 1 , R 2 and R a are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 
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wherein W is selected from 0, S, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl {C1-C3 ) ; 
R 7 is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, O-lower alkyl (C1-C3) and CF3; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH- lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3, 
-NO2, -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl {C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl {C1-C3 ) 1 2 . 
-O-lower alkyl (C1-C3) , -N (Rfc») (CH2 ) q-N (Rfa) 2 ; and the 
pharmaceutically acceptable salts thereof. 

DETAILED DESCRIPTION OF THE INVENT I ON 

Within the group of the compounds defined by 
Formula I, certain subgroups of compounds are broadly 
preferred. Broadly preferred are those compounds 
wherein R 3 is the moiety: 

0 

11 

-C-Ar 

and Ar is selected from the moiety: 




wherein R a , Rb» r1 » r2 - r5 > r6 and R? are as herein- 
before defined. 

Especially preferred are compounds wherein R 

is the moiety: 
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-C-Ar and 

Ar is selected from the moiety: 

5 



R6 



is 



r 




P. ?b 



-NCOAr', -CONAr\ -NCOCH 2 Ar\ -NCONAr', 



-CH 2 COAr', -NCO-(CH 2 ) n -cycloalkyl . 



wherein cycloalkyl is defined as C3 to Cs cycloalkyl, 
cyclohexenyl or cyclopentenyl ; 

Ra. Rb. R 1 . R 2 . R 5 > R 6 . R 7 as hereinbefore defined; 
and Ar* is selected from the moieties: 
.8 o 





w 

wherein R* 5 , R 9 , R 10 and w are as hereinbefore defined. 

Also especially preferred are compounds 
wherein Y is CH2 * -CHOH, -CHNH2 , -CHNH-lower alkyKCi- 
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C3)/ -CHN[lower alkyl (C1-C3 ) ] 2 and -CHO-lower alkyKCi- 
C3) ; 

and R a , Rb, R 1 , R 2 , R 4 , R 5 , R 6 , R 7 , R 8 and R 9 are as 
hereinbefore defined. 

The most preferred of the compounds of Formula 
I are those wherein Y is CH2, -CHOH, -CHNH2, -CHNH-lower 
alkyl (C1-C3), -CHNflower alkyl (Ci-C3)]2 and -CHO- 
lower alkyl (C1-C3); 
R 3 is the moiety 

0 



-C-Ar 



15 



20 



Ar is selected from the moieties: 





25 



R 6 is 



?. ?b 



r 

-NCOAr*, -NC0CH 2 Ar', -NCONAr', 



30 



r 

-NCO- (CH 2 ) n -cycloalkyl - 



35 



(CH2)n-cycloalkyl wherein cycloalkyl is defined as (03- 
C6) cycloalkyl, cyclohexenyl or cyclopentenyl ; R a , Rb* 
R 1 , R 2 , R 5 , R 7 are as hereinbefore defined; 
and Ar 1 is a moiety: 
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R 



9 




wherein R 8 , R 9 , and R 10 are as previously defined. 

The most highly broadly preferred of the 



compounds of Formula I are those wherein Y is a bond or 
CH2, -CHOH, -CHNH2 , -CHNH- lower alky 1 {C1-C3 ) , -CHN[ lower 
alkyl (C1-C3 ) ] 2 and -CHO lower alkyl (C1-C3 ) , wherein the 
moiety : 



is an unsubstituted or substituted thiophene, furan, 
pyrrole, or pyridine ring; and wherein the moiety: 



is (1) an unsaturated 6-membered heterocyclic aromatic 
ring containing one or two nitrogen atoms; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from O, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms. 

R a> R b> r1 * r2 ' r4 ' r5 ' r7 ' r8 ' r9 ' and r1 ° are as 
previously defined; 
R 3 is the moiety: 
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II 

-C-Ar 



10 



15 



wherein Ar is : 





and R 6 is selected from the 



group 



R R h 

a i b 



r i a r i 

-NCOAr', -CONAr', -NCOCH^r', -NCONAr', 



20 



-CH 2 C0Ar', -NCO-(CH 2 ) n -cyc!oalkyl ; -M-R d ; 



25 



30 



where Ar' is selected from the group 
.8 



w 




.10 




N 



and W and cycloalkyl are as previously described. 

More particularly preferred are compounds of 
the formula: 



35 
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wherein D is -CH or N; 
R 3 is the moiety: 



-C-Ar 



wherein Ar is selected from the moieties: 





25 



R*> is 



r i r r i b 

-NCOAr', -CONAr', -NC0CH 2 Ar', -NCONAr', 



30 



- CH 2 COAr -NCO- (CH 2 ) n - cycl oal kyl ; - M- R d ; 



and Ar' is selected from the moieties: 



35 
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wherein R a , Rb. R 1 * R 2 < R 5 . R 7 , R 8 , R 9 . R 10 » cycloalkyl 
and W are as hereinbefore described. 

Also particularly preferred are compounds of 
the formula: 




wherein D is -CH or N; 
R^ is the moiecy: 

0 
II 

-C-Ar 



wherein Ar is selected from the moieties: 




R 6 is 
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-NCOAr', -CONAr', -NCOCH^r', -NCONAr', 
-CH 2 COAr\ -NCO- (CH 2 ) n -cycloalkyl ; -M-R d ; 



Ar* is selected from the moieties: 




wherein R a , Rb> R 1 . R 2 , R 5 , R 6 , R 8 , R 9 , R 10 , cycloalkyl 
M, R<j, and w are as hereinbefore described. 

More particularly preferred are compounds of 
the formulae: 




wherein Y is selected from -CH2, -CHOK, -CHNH2, -CHNH- 
lower alkyl (C1-C3) , -CHN[ lower alkyl (C1-C3 ) ] 2 and -CHO 
lower alkyl (C1-C3 ) ; and the moiety: 
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represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substituents selected from 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 
or {C1-C3 ) lower alky lamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from 0, N or S; (3) a 5-membered aromatic 
(unsaturated) heterocyclic ring having two adjacent 
nitrogen atoms; wherein the 5 or 6-membered heterocyclic 
rings are optionally substituted by (C1-C3 ) lower alkyl, 
halogen, or (C1-C3) lower alkoxy; 
R 3 is the moiety: 

0 

II 

-C-Ar 



20 



wherein Ar is the moiety: 

s 



25 





R b is 



30 



r r 

-NCOAr', -NCOCH^r', - NC0(CH 2 ) n - cycl oal kyl 



wherein R a is independently selected from hydrogen or 
-CH3 ; Ar' is selected from the moieties: 



35 



WO 96/22295 



-20- 



PCT/US96/01472 



R 



8 



6 



R 



R 



10 





wherein R 1 , R 2 , R 5 , R 7 , R 8 , R 9 , R 10 , and W are as 
hereinbefore described. 

Also particularly preferred are compounds of 
the formulae : 



wherein Y is selected from -CH2, -CHOH, -CHNH2 , -CHNH- 
lower alkyl(Ci-C3) , -CHN[lower alkyl {C1-C3 ) ] 2 and -CHO 
lower alkyl (C1-C3 ) ; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substituents selected from 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from N or S; 
R 3 is the moiety: 
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0 
II 

-C-Ar 



10 



is 



wherein Ar is selected from the moieties: 

.5 



R 6 is 




and 




R R h 

r i 



■NCOAr 1 , -CONAr*. -NC0CH,Ar\ -NCONAr', 



20 



r 

■CHjCOAr', -NCO- (CH 2 ) n -cycloalkyl ; 
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R a is independently selected from hydrogen, -CH3 or 
-C2H5 and Ar' is selected from the moieties: 

R 8 

.10 



/ 





wherein R 1 , R 2 , R 5 , R 7 , R 8 , r9 , and R 10 are as 
hereinbefore defined. 

Compounds of this invention may be prepared as 
shown in Scheme I by reaction of azepine derivatives of 
Formula 2 with a substituted or unsubstituted 4-nitro- 
benzoyl chloride A£ or a substituted or unsubstituted 6- 
aminopyridine-3 -carbonyl chloride i£ to give the inter- 
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mediate .Sa and 5h- Reduction of the nitro group in 
intermediate 5. gives the 4-aminobenzoyl derivative 6a 
and the 6-aminonicotinoyl derivative £h> The reduction 
of the nitro group in intermediate 5. may be carried out 
under catalytic reduction conditions (hydrogen-Pd/C; 
Pd/C-hydrazine-ethanol) or under chemical reduction 
conditions (SnCl2-ethanol; Zn-acetic acid TiCl3) and 
related reduction conditions known in the art for 
converting a nitro group to an amino group. The 
conditions for conversion of the nitro group to the 
amino group are chosen on the basis of compatability 
with the preservation of other func-tional groups in the 
molecule. 

Reaction of compounds of Formula £ with aroyl 
chloride or related activated aryl carboxylic acids in 
solvents such as chloroform, dichloromethane , dioxane, 
tetrahydrofuran, toluene and the like in the presence of 
a tertiary base such as triethylamine and diisopropyl- 
ethylamine or pyridine and the like, affords the com- 
pounds £ which are vasopressin antagonists. 
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Scheme 1 frnnt' ri\ 
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(C3-C 8 )a!kyl COCI 
(C 3 -C 8 )al kyl-OCOCI 
(C 3 -C 8 )al kenyl-COCI 
(C 3 -C 8 )alkenyl-0-COCI 
(C 3 -C 8 )alkyl-S0 2 CI 
(C 3 -C 8 )alkenyl-S0 2 C! 




R 5 ^ 

6a) A-CH 
6b) A.N 

Ar'COCI 
ArCHpDCI 

cycloalkyl(CH 2 ) n COC 

H£0ft Ar'NCOCI 




0 

-P-CI 
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II 

•p-ci 



8a) A-C 
8b) A-N 
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Reaction of tricyclic derivatives of Formula £. 
with either a carbamoyl derivative £ or a isocyanate 
derivative 1£ gives compounds (Scheme 2) of Formula 11 
which are vasopressin antagonists of Formula I wherein 
R 6 is 

-NHCONAr' 



WO 96/22295 



-25- 



PCTAJS96/01472 



Scheme ? 



10 



2. CI-C-NAr' 
or 

0=C=NAr' 
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NHCON Ar ' 
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Reaction of tricyclic derivatives of Formula £ 
with arylacetic acids, activated as the acid chlorides 
12., anhydrides, mixed anhydrides or activated with known 
activating reagents, gives compounds H (Scheme 3). 
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Scheme 3 



CI-C-CH^r' 
12 



1 3 a) A=CH 
13 b) A=N 




NHCOCH 2 Ar ' 



13. 



The compounds of Formula I wherein Y , r1, r2, 
R 3 and R 4 are as defined and the moiety: 



is as previously defined and the Ar' moiety is: 




N 
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and R 10 is -NH lower alkyl(Ci-C3) and -N- [lower 
alkyl (C1-C3) )2 may be prepared, as shown in Scheme 4, by 
reacting the tricyclic derivatives £a and £h with a 
pyridinecarbonyl chloride 2A to give the derivatives 15 . 
The derivatives 15. are reacted with the appropriate mono 
alkylamines or dialkylamines to give vasopressin 
antagonists of formulae 16 . 
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The compounds of Formula I wherein E, Y, R 1 , 
R 2 , R 3 , R 5 , and R 7 are as defined and the R 3 (-COAr) 
aryl group is 

5 




wherein R 5 is -M-R<j wherein M is C , £, NK, N-CK3 and Rq 
is as previously defined may be prepared as shown in 
Scheme 5 by first converting the azepine derivatives JL 
into the intermediate JLZ and then reacting these nico- 
tinolyl intermediates with derivatives cf the formulae: 
HM-Rd in the presence of a non-nucieophilic base such as 
N, N-diisopropylethy lamine to give products 19 . The best 
results are obtained in the displacement cf the halogen 
in the pyridine intermediates JJ7, when the halogen atom 
is a fluoro group. With nucleophiiic amines (M=NK, 
NCH3 ) the reaction can be carried out with the 6-chloro , 
bromo or fluoro derivatives 22. in (I) the absence cf a 
non-nucloephilic base; (2) in a non-nuciecphiiic sol- 
vent; or (3) with excess amine and no solvent. with 
derivatives HOR^ the 6- fluoro derivative 22 is required 
for satisfactory conversion of 22 to ig . 
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Alternatively, the products 1& may be prepared 
by first forming derivatives of the Formula 1£ and then 
coupling these derivatives with the azepine compounds 2 
(Scheme 6). The carboxylic acid intermediates are acti- 
vated for coupling to the azepine compounds 2 by reac- 
tion with peptide coupling reagents, or preferably by 
conversion to the acid chlorides, anhydrides or mixed 
anhydrides . 



15 



20 



25 




M-R 



1& 12. 

As an alternative method for synthesis of 
compounds of this invention as depicted in Formula I 
wherein R a , R b , rI, r2 , R 5 # p 7 # A# and Y are as 

previously defined and R 3 is 

0 

H 

-C-Ar 
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is the coupling of aryl carboxylic acids 2H with the 
azepine derivative 2. (Scheme 7) 

The aryl carboxylic acids are activated for 
coupling by conversion to an acid chloride, bromide or 
anhydride or by first reacting with an activating re- 
agent such as ILH-dicyclocarbodiimide, diethyl cyano- 
phosphonate and related "peptide type M activating 
reagents. The method of activating the acids 20. for 
coupling to the azepine derivative 2. is chosen cn the 



basis of compatibility with other substituent groups in 
the molecule. The method of choice is the conversion of 
the aryl carboxylic acid 2D. to the corresponding aroyl 
chloride. The aryl acid chlorides 21 may be prepared by 
standard procedures known in the art, such as reaction 
with thionyl chloride, oxalyl chloride and the like. 
The coupling reaction is carried out in solvents such as 
halogenated hydrocarbons, toluene, xylene, tetrahydro- 
furan, dioxane in the presence of pyridine or tertiary 
bases such as triethylamine and the like (Scheme 7). 
Alternatively, the aroyl chlorides, prepared from the 
aryl carboxylic acids 2D. may be reacted with derivatives 
X in pyridine with or without 4 - (dimethyl ami no ) pyridine 
to give derivatives 22 . 

In general, when the aryl carboxylic acids are 
activated with H, H-carbonyldiimidazole and other 
"peptide type" activating reagents, higher temperatures 
are required than when the aroyl chlorides are used. 
The reaction may be carried out in a higher boiling 
solvent xylene or without a solvent (100°C to 150°C) . 

The activation of aryl carboxylic by con- 
version to the acid chlorides with thionyl chloride cr 
oxalyl chloride is preferred since the more reactive 
aroyl chlorides give better yields of product. The 
synthesis of selected examples is illustrated in Scheme 
7 . 
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Schema 7 
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ArC-OH 
ZD. 



■* ArC-CI 
21 



wherein Ar is as 
previously defined 



"activating" 



reagent 



Ar= Ar'CON 



cycloalkyl (CH.)CON 





Ar'CH 2 CON // \\ 



Ar'COCH 




Ar'-NCO 
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The synthesis of compounds of Formula I 
wherein r3 is 

0 

H 

-C-Ar : 



the Ar group is 
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R b is 




and where Ar ' is as previously defined is carried out 
according to Scheme 8 . The azepine compounds are 
reacted with mono-methyl terephychalyl chloride 2-1 
(prepared from mono-methyl terephthalate and thionyl 
chloride) in the presence of a tertiary base such as 
triethylamine in solvents such as dichloromethane , 
tetrahydrofuran, dioxane, toluene and the like to give 
derivatives 2A- These ester intermediates 2A are 
hydrolyzed with two to ten equivalents of an alkaline 
hydroxide such as potassium or sodium hydroxide in 
aqueous methanol or ethanol to give the corresponding 
acids after acidification and workup. The free acids 
are converted to the acid chlorides with thionyl 
chloride and these acid chloride intermediates 25 , 
reacted with aminoaryl derivatives of formula: 

Ar 1 - NHR 
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wherein Ar' and R a are as previously defined to give 
compounds 22.. 
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Certain of the tricyclic azepines as exemplified by 
compounds 22.-25. are prepared through an initial ring 
closure of inter-mediate acyclic derivatives 2H followed 
by formation of the third ring through the use of 
literature procedures (Scheme 9). Ring closure of 
acyclic derivatives of structural type 2SL wherein the 
nitrogen atom is pro-tected with a p-toluensulf onyl 
group may be ring closed to give the [3-keto esters 31 
which exist in the enol form as shown (structure 21 ) . 
Decarboxylation gives intermediates 22. which by 
literature procedures are converted to the tosyl 
protected tricyclic azepines 33-35 . The tosyl 
protecting group in the derivatives, as exemplified by 
tricyclic azepines can be removed as described in 

the literature (P.P. Carpenter and M. Lennon, J . chem , 

Cheifl - Comm; 665, 1979) for sulfonamide cleavage cf 
benzazepine derivatives . 
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Z0\ 0CH3 Br(CH 2)3 C0 2 Et 



OCH. 



Z2l 



OH 



C0 2 CH 3 



KOt-B 



Tos 
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H* or DMS0/H 2 0 



W^NH-(CH 2 ) 3 C0 2 Et 
TosCI 



OCH. 



V-^N- (CH 2 ) 3 C0 2 Et 
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Scheme g On^) 
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2) NH 2 C- NH 2 



NH 2 OH 
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NH 2 NH 2 




o" N 
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15. 



Certain intermediate azepines with a fused 
heterocyclic ring, as exemplified by structure 44 . which 
are useful in preparing the intermediate tricyclic 
azepines necessary for the synthesis of the vasopressin- 
oxytocin antagonists of this invention may be prepared 
as illustrated in Scheme 10. Standard chemical 
reactions and conditions are used to convert the 
azepinones of structural type AA. into the tricyclic 
azepines of formulae 47-50 (via intermediates and 
A£) . 

As shown in Scheme 10, expansion of a six- 
membered ring into a seven-membered lactam is carried 
out by reaction of the ketone derivative 2A with 
hydroxyl amine to give the oxime derivative which in 
most cases exists as a mixture of syn and anti forms 
(structures 2JL and . The mixture of oximes on 
reaction with 4 -methylbenzenesulf onyl chloride gives 
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either a mixture of oxime Q-tosylates or in some cases a 
single £-tosylate i2.. Heating the oxime Q-tosylates 
with potassium acetate in a alcohol-water mixture (such 
as ethanol-water or n-butanol-water ) gives the 7- 
membered lactam ' derivatives £1. Reduction of the lactam 
with borane, or lithium aluminium hydride (LAK) affords 
the fused heterocyclic azepines 42- The azepines £2 may 
be converted to intermediates 42 and A!, which are 
useful in the preparation of the novel compound of this 
invention. As hereinbefore stated, the heterocyclic 
azepines of structural types illustrated by formulae 45 - 
53. niay be prepared by the methods exempli -fied in Scheme 
10 or literature methods for ring closures to azepines. 
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Schema 1 0 




A = CH; N 41 44 
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Scheme 1 0 frnnt'ri^ 
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R 23 = H, I ower al kyl , - OH, - NH 2 
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Schgmg 1Q (cont'd) 
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Certain of the compounds of this invention wherein ?. a is 
as previously defined are prepared by introduction of 
the R a group either in a final step or m the pen- 
ultimate step as shown in Scheme 11. In the derivatives 
H introduction of the R a substituent CR a not H) may be 
carried out in the final step by first forming the anion 
of the amide function of derivative 51 followed by the 
appropriate alkylation of the nitrogen atom to give 
products 52- In derivatives where protection-depro- 
tection is needed the derivatives 5JL are converted to 
the protected intermediates 52a and 52b which on 
deprotection afford compounds 52 . The R 27 group may be 
a tertiary butoxy carbonyl group, an acetyl group or 
other known amine protecting moieties. The r28 group 
may be a tertiary butyl carbonyl group, an acetyl group 
or other known hydroxy protecting moieties. 
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R =-COAr';-COCH 2 Ar'; -CON-Ar 1 ; 
-CO(CH 2 ) n cycloalkyl ; -CCCHAr'; 
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-COower alkyl(C 3 -C 8 ) ; - S0 2 l ower al kyl(C 3 -C e ) ; 

-C0 2 -lower alkenyl(C 3 -C a ) ; -CO lower al kenyl (C 3 -C 8 ) ; 
-S0 2 lower al kenyl (C 3 - C 8 ) 



51 



1 ) NaH 



521 r — i 

R -R*-N-(CH 2 ) 



R,= R b NH(CH 2 ) q - 



.27 



R -N-(CH 2 ) q -CI(Br or I) 
R 27 =t-Boc, Ac 



11 1 )NaH 



52b 



.28 



.28 



R -0-(CH 2 ) w -CH 2 CI(Br or I) 



R a =R -0-(CH 2 ),. 2 -CH. 



5Z 

R=HCXCH 2 ) V2 -CH 2 - 

Compounds of this invention represented by the 
formula ^_2. may be prepared from the compounds repre- 
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sented by those of formula as shown in Scheme 12. 
The 6-chloro, brorao or fluoro intermediate 22 is reacted 
with an amino derivative of the formula R a NK2 wherein R a 
is as hereinbefore defined to give compounds of the 
formula Reaction of the 6-aminonicotinoyl deri- 

vative 5fl. with an R 26 -chloride wherein R 26 is defined as 
shown in Scheme 12 affords compounds of this invention 
as exemplified by formula 59 . 
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Reference Example 1 

6 , 7-Dihvdrobenzo Phi thionhgn-4 { S£j -o ne . OYimP 

To a solution of 4-keto-4, 5, 6, 7-tetrahydro- 
thionaphthene in 260 ml of ethanol is added 27.4 g of 
hydroxylamine hydrochloride. To the mixture is added 
16.5 g of sodium acetate and 66 ml of water and then the 
mixture is refluxed for 3.5 hours; chilled in an ice 
bath and filtered. The solid is washed with water and 
ethanol to give 13 g of solid which is dried at 65°C 
under vacuum to give 11.7 g of crystals, m.p. 124-126°C 
(mainly one isomer syn or anti) . The filtrate is 
concentrated under vacuum and extracted with 250 ml of 
dichloromethane. The extract is washed with 100 ml each 
of water, brine and then dried (Na2S04). The solvent is 
removed and the solid dried at 65°C under vacuum to give 
32 g of crystals, m.p. 106-109°C (mainly one isomer syn 
or anti) . 

Referent Fvamnlo 9 
6. 7-Dihvdrobenzorbl th iophen-4 (5H^ -one. Oximfi-O-^svlar.ft 
To a stirred solution of 12.2 g of 6,7-di- 
hydrobenzo[b] thiophen-4 (5H) -one, oxime (mixture cf 
isomers) in 2 6 ml of dry pyridine is cccled to 0°C is 
added 15.3 g of p-toluenesulf onyl chloride (ail at 
once). After 5 minutes, a solid separates and the 
mixture is stirred at 0°C for 1 hour. To the cold 
mixture is added 195 ml or 2N HCl and the mixture 
filtered to give a solid which is washed with water and 
dried (under vacuum) to give 21.5 g of product as 
crystals, m.p. 117 o -120°C. 

RefeT-gncP Fvample 2 
5. 6.7. 8-Tetrahvdro-4H-thignoM . 2-hl a*f»n ir.-5-one 
A mixture of 21.45 g of 6 , 7-dihydrcbenzo- 
[b] thiophen-4 (5H) -one, oxime-Q-tosylate, 136.1 g of 
potassium acetate, 528 ml of ethanol and 904 ml of water 
is refluxed for 22 hours. The mixture is concentrated 
under vacuum (to remove ethanol) , chilled and filtered 
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to give a solid. The solid is washed with water, dried 
(in air) and recrystallized by dissolving in hot ethyl 
acetate and diluting the solution with hexane. Chilling 
and filtering gives 7.1 g of crystals, m.p. 128°-132°C. 

Reference Ey^nip t 
5 , 6 , 7 , 8-Tetrahvdro-4K-r_hi Pno T3 . 2 -hi azminp 

(1) To a mixture of 4.54 g of lithium aluminum 
hydride in 400 ml of dry tetrahydrofuran under argon is 
added dropwise a solution of 10.0 g of 5 , 6 , 7 , 8-tetra- 
hydro-4H-thieno[3,2-b]azepin-5-one in 200 ml of tetra- 
hydrofuran. After the addition, the mixture is heated 
at 45°-50°C (exothermic reaction) , and cooled tc room 
temperature. The mixture is chilled in an ice bath 
(0°C) and 4.5 ml of water added dropwise over 1 hour, 
followed by the dropwise addition of 4.5 ml of 2N sodium 
hydroxide and the dropwise addition of 14 ml cf water. 
The mixture is filtered through diatomaceous earth and 
the filter cake washed with tetrahydrofuran. The fil- 
trate is concentrated to give a solid. The sciid is 
crystallized from hexane to give 5.5 g cf cff -white 
crystals, m.p. 66-68°C. 

(2) To a mixture of 21.2 g cf 5 , 6 , 7 , S - tetra- 
hydro-4H-thieno[3 , 2-b] azepin-5-one in 100 ml cf tetra- 
hydrofuran under argon, chilled to 0°C is added 25.2 ml 
of a 10.0 molar solution of borane-dimethylsulf ide in 
tetrahydrofuran. The solution is stirred at room 
temperature for 16 hours and is refluxed for 5 hours. 
The mixture is cooled to room temperature and 85 ml of 
methanol added dropwise (exotherm) . The solvent is 
removed and 100 ml of methanol is added (2 times) and 
after each addition the solvent is removed. To the 
residual solid (dried under vacuum) is added 12 6 ml cf 
2N NaOH and the mixture refluxed 3 hours . The mixture 
is chilled (2 hours) and extracted with dichiorcmethane . 
The extract is dried (Na2S04) and the solvent removed tc 
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give 15.4 g of brown solid, m.p. 55°-57°C. A sample (3 
g) is sublimed to give 2.6 g of crystals, m.p. 64°-65°C. 

Reference Fy*^ o 5 
4- f 4-Nir.robenzovl ) -5 , fi , 7 R-tefrahvdro-4H-fhienffr? 

To a solution of 10.71 g of 5 , 6 , 7 , 8-tetra- 
hydro-4H-thieno[3 ,2-b]azepine and 19.4 ml of triethyl- 
amine in 150 ml of dichloromethane under argon is added 
in small portions 4-nitrobenzoyl chloride (exothermic). 
The mixture is stirred for 3 hours at 25°C and then 
washed with water, sodium bicarbonate solution, brine 
and dried (Na2S04) . The solvent is removed, the residue 
dried under vacuum and recrystallized by dissolving in 
hot ethyl acetate and diluting with hexane. Chilling 
overnight and filtering gives 16 g of light brown 
crystals, m.p. 141°-142°C. 

4- 14-Nitrobgngnvll -4.5. 6 .7-tofr a hvGrn-fiH-r.hi ore r 3 , 2-hl - 

To a solution of 9.0 g of 4- ( 4-nitrobenzoyl } - 
5, 6,7,8-tetrahydro-4H-thieno[3,2-b]azepine in 713 ml cf 
acetone is added 6.74 g of MgS04 and 351 ml of water 
followed by 8.2 g of KMn04 and heating at 70°C for 18 
hours. Another 6.24 g of MgS04 and 8.2 g of KMn0 4 is 
added and heating continued at 70°C for 8 hours. An 
additional 6.24 g of MgS04 and 8.2 g of KMn04 is added 
and heating continued at 70°C for 18 hours. The 
reaction mixture is filtered through diatomaceous earth 
and the cake washed with acetone and 500 ml of methylene 
chloride. The combined filtrates are evaporated in 
vacua to a residue which is washed with water and air 
dried to give 5.7 g of a solid. The solid is crystal- 
lized from ethyl acetate to give 5.1 g of off white 
solid, m.p. 184-186°C. 
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Reference Example 7 

4- {4-Aminobenzovl) -4 ,5.6 . 7-f.fttra hvdro-8H-thienQ T3 . 2-hl - 

To a mixture of 2.0 g of 4- {4-nitrobenzoyl ) - 
4 , 5 , 6 , 7-tetrahydro-8H~thieno [3 , 2-b] azepin-8-one in 40 ml 
of glacial acetic acid is added 20 ml of 6H-hydrochloric 
acid. The mixture is cooled and 3.53 g of iron powder 
added in portions. The mixture is allowed to warm to 
room temperature and is heated at 70-80°C for 1 hour and 
then cooled to 0°C. To mixture is basified with ION 
NaOH (pH 14) and extracted with 200 ml of ethyl acetate. 
The aqueous layer is again extracted with 200 ml of 
ethyl acetate and the extracts combined. The combined 
extract is washed with 100 ml each of H2'0 and brine and 
dried (Na2S04) . The extract is filtered through a thin 
pad of hydrous magnesium silicate and the filtrate con- 
centrated to give a solid which is crystallized from 
ethyl acetate-hexane to give 1.24 g of crystals, m.p. 
216-218°C. 

Reference Fxamnlc 9 
2-Chloro-4- ( 4 -nitro benzovl ) -5 , 6 . 7 , 8 -tetrahvdro-4H- 
thieno n . 2-hl azpninp 
A solution of 6.04 g of 4- ( 4-nitrobenzoyl ) - 
5 , 6 , 7 , 8-tetrahydro-4H-thieno [3 , 2-b] azepine in 40 ml of 
tetrahydrofuran is cooled to 0°C and 5.34 g of N- 
chlorosuccinimide added in portions. After the addi- 
tion, the mixture is heated at 70°C overnight. The 
mixture is concentrated, diluted with 3 00 ml of di- 
chloromethane and the mixture washed with 100 ml each cf 
saturated K2CO3 solution, H20, IN KCl and brine. The 
organic layer is dried (Na2S04) and filtered through a 
thin pad of hydrous magnesium silicate. The filtrate is 
concentrated and the residue chroma tographed by HPLC on 
silica gel (2-columns) with a Waters-Prep-500 instrument 
and the solvent system ethyl acetate-dichloromethane 
(1:1) containing 2% diethylether . The middle cuts are 
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combined and concentrated to give 0.13 5 g of 2,3-di- 
chloro-4- (4-nitrobenzoyl) -5,6,7 , 8-tetrahydro-4H-thieno- 
[3,2-b]azepine, m.p. 140°-142°C. The latter cuts are 
combined, concentrated and the residue crystallized from 
ethyl acetate-hexane to give 2,8 g of crystals, 119°- 
120°C. 

Reference Examnlp Q 
2-Chloro-4- (4-nitroben7nv1 1 -A . 5 . 6 . 7-t-.gr.rahvdrn-Rff- 
thienoH .2-b1agpni,n-8-one 
To a stirred solution of 0.336 g of 2-chloro- 
4 - (4-nitrobenzoyl ) -4 , 5 , 6 , 7 -tetrahydro-4~- thieno [3,2- 
b]azepine in 3 6 ml of acetone-water (2:1) is added 0.21 
g of anhydrous magnesium sulfate and 0.27 5 g of 
potassium permanganate. The mixture is heated at 70°C 
overnight. An additional 0.275 g of potassium 
permanganate and 0.21 g of magnesium sulfate is added 
and the mixture heated at 70°C for 6 hours. An 
additional 0.275 g of potassium permanganate and 0.21 g 
of magnesium sulfate is added and the mixture stirred 
and heated at 70°C for 24 hours. The hot mixture is 
filtered and the filtrate evaporated. The residue is 
heated in a few ml of ethyl acetate, cooled and filtered 
to give 0.20 g of product as a solid. The reaction is 
repeated on 10 times the scale to give 1.3 g of off- 
white crystals, m.p. 165°-168°C. 

Reference ExamnlP in 
Methvl 4-F2- [ 2 -rhl nronhpnvl j -2 -gvano-2 - { d - 
morpholinvl ) ethyl 1 bp^naro 
A 0.876 g sample of 60% sodium hydride in oil 
is washed with hexane followed by the addition of 60 ml 
of dry N,N-dimethylf ormamide. The reaction mixture is 
stirred for 1 hour under argon at room temperature after 
the addition of 4.73 g of a- (2-chlorophenyl ) -4-morpho- 

lineacetonitrile . To the reaction mixture is added 
4.58 g of methyl 4 - (bromomethyl ) benzoate and stirring 
continued for 3 hours. Several drops of acetic acid is 
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added to ice water and the reaction quenched. The pH is 
3-4 and saturated NaHC03 added to adjust the pH to 6-7. 
Upon cooling a solid forms which is filtered, washed 
with water and dried to give 5.92 g of yellow solid. 
Crystallization from methylene chloride-hexane gives 
2.10 g of the desired product as a crystalline solid, 
m.p. 116-118°C. 

Reference Examnle 11 
Methvl 4 - f 2 - ( 2 -chloronhenvl ) -2 -oxoethvl 1 benznar.P 
A mixture of 1-0 g of methyl [4- (2-chloro- 
phenyl) -2-cyano-2- ( 4-morpholinyl) ethyl] benzcate and 14 
ml of acetic acid and 6 ml of water is heated at reflux 
for 20 minutes then poured over crushed ice. After 
stirring for 15 minutes, the resulting solid is collect- 
ed, washed with water and air dried to give 0.63 c of 
tan solid, m.p. 40-42°C. 

Reference Examnlo 12 
4-T2- f 2-Chlorophenvl) -2 -nx oethvl 1 benzoic acid 
A mixture of 18.7 8 g of methyl 4- [2- (2- 
chlorophenyl) -2-oxoethyl] benzoate in 288.8 ml of CH3OH, 
72.2 ml of water and 5.2 g of NaOH is refluxed for 3 
hours then acidified with 2 N citric acid. The reaction 
mixture is evaporated in vacuo to remove the CK3OK. The 
aqueous phase is extracted with CH2CI2 and acidified 
with 1 N HC1. The resulting solid is collected and 
dried under vacuum to give 17.27 g of the desired 
product, m.p. 168-172°C. 

Reference Examnlo n 
Methvl 4.5.6 , 7 - tetrahvdro- 4 -nxn- 3 -benzo f urancarboxv 1st e 

To a solution of 2.11 g of 4-oxo-4 , 5 , 6 , 7- 
tetrahydrobenzo [b] f uran-3 -carboxylic acid in 100 ml of 
methanol is added 202 mg of p-toluenesulf onic acid 
hydrate and the mixture heated at reflux for 2 4 hours. 
The reaction mixture is cooled to room temperature and 
the methanol concentrated in vacuo to a residue. The 
residue is dissolved in 100 ml of ethyl acetate and 
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washed with 3 0 ml of saturated sodium bicarbonate and 30 
ml of brine. The organic layer is dried with Na2S04, 
filtered and the filtrate concentrated jji vacuo to a 
residue which is crystallized from ethyl acetate-hexane 
to give 1.75 g of the desired product as a white 
crystalline solid, m.p. 100-102°C. 

Reference ExamciS 14 
Methvl 5.6.7. 8-tetrahvdro-5>nyn-^-f uro [ 3 , 2 -bl azepinp-? - 

To a mixture of 1.0 g of methyl 4,5,6,7- 
tetrahydro-4-oxo-3-benzofurancarboxylate and 502 mg of 
sodium azide in 5 ml of chloroform is added dropwise at 
3 2-3 6°C under argon 1.4 ml of sulfuric acid. The 
reaction mixture is stirred at room temperature for 24 
hours. The reaction mixture is diluted with 14 ml of 
water and rendered alkaline with NH4OK and extracted 
with chloroform. The separated organic layer is washed 
with water, brine and dried with Na2S04 and concentrated 
III vacuo to give 1.0 g of the desired product as a white 
solid. 

Reference EsaiDBlg 1S 
[ E I 4.5,6. "-Tetrahvdro-4- [ [ r f 4 -methvlrrher.vl ) - 
sulf onvll oxvl iminol -3 -hen zof urancarboxvlic acid 
To a partial solution of 2.8 g cf (E) - 
4,5,6,7 -tetrahydro-4- ( hydroxy imino) -3 -benzof urancar- 
boxylic acid in 7 ml of pyridine is added portionwise at 
0°C, 3.01 g of p-toluene sulfonyl chloride under argon. 
The mixture is stirred for 1 hour then diluted with 40 
ml of cold 1 N HC1, filtered, washed with water and 
dried with Na2S04 . The filtrate is concentrated in 
vacuo to give 4.78 g of the desired product as an off- 
white solid, m.p. 155-165°C 
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5.6.7. 8-Tetrahvdro-5-oxo-4ff-fii ro [ 2 , 2 =fa] az^infi-l - 

carboxyl jr ^r]f\ 
A mixture of 1.0 g of (E) -4,5,6, 7-tetrahydro- 
4 - [ [ [ (4-methylphenyl) sulf onyl] oxy ] imino] -3-benzo.furan- 
carboxylic acid, 5.9 g of potassium acetate, 23 ml of 
ethanol and 3 9 ml of water is heated at reflux for 48 
hours. The reaction mixture is concentrated in vacuo . 
80 ml of methylene chloride added and the separated 
organic layer washed with water, brine and dried with 
Na2S04. The organic layer is concentrated in vacuo to 
solid which is purified by chromatography on a 
preparative silica gel plate by elution with 0.5% aceti 
acid in ethyl acetate. The eluted band is washed with 
1% acetic acid in ethyl acetate. The organic layer is 
dried with Na2S04 and concentrated in vacuo to give 200 
mg of off-white solid which is crystallized from ethyl 
acetate-hexane to give 165 mg of the desired product as 
a white solid. 

Reference F.ypmpic ^ 

(£} and (2 ) -4 . 5 , 6 . 7 -Tgr.rahvrirn-4 - j hvaroxviminc j -3 - 

benzofuranrar boxyiir *r<r. 
To a solution of 3 0.0 g of 4 , 5 , 6 , 7-tetrahydro 
4-oxo-3-benzofurancarboxylic acid in 225 ml cf ethanol 
is added 22.97 g of hydroxylamine hydrochloride, 
followed by 18.10 g of sodium acetate and 55 ml of 
water. The reaction mixture is heated at reflux for 2. 
hours and concentrated in vacuo to a residue which is 
diluted with 600 ml of ethyl acetate, washed with 2 x 
200 ml of water, brine and dried over Na2S04. The 
organic layer is concentrated in vacuo to a residue 
which is dried under vacuum to give 31.0 g of the 
desired product as a solid. 
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Reference Eyanrole 18 
LED ^nd (Z) -6.7-Dihvdro-4- f^lhmzofurannnfi. Q-ff4- 
methv Inhenv 1 ) sulf onvl 1 oxime 
To a partial solution of 28.0 g of (E) and 
(Z) -4 , 5 , 6 , 7^tetrahydro-4- (hydroxyimino) benzofuran in 54 
ml of pyridine is added portionwise at 0°C, 3 8.8 g of p- 
toluene sulfonyl chloride under argon. The mixture is 
stirred for 1 hour then diluted with 600 ml of ethyl 
acetate and 400 ml of cold 2 N HCl. The organic layer 
is washed with 200 ml of water and 200 ml of brine, and 
dried with Na2S04. The filtrate is concentrated in 
vacuo to give 50 g of the desired product as a solid. 
Crystallization from ethyl alcohol by allowing to stand 
at room temperature gives 19.9 g of off-white needles, 
m.p. 123-125°C. The filtrate is allowed to stand and 
the crystals collected and dried to give 10.0 g of the 
desired product as an off-white sciid, 63-85°C. 

Reference E xample 19 
4 - ( 2 - Chi ore - 4 -nitrobenzovl * - 5 . 6 . 7 . 8 - t etrahvdro -4K- 

thieno f? . 3 -hi ^°r:np 
To a solution of 15.0 g cf 5 , 6 , 7 , 8 -tetrahydro- 
4H-thieno [3 , 2-b] azepine in 150 ml of dichloromethane 
cooled to 0°C is added 27.2 ml cf triethylamine . After 
stirring 5 minutes, a solution of 28.0 g of 2-chloro-4- 
nitrobenzoyl chloride in 140 ml cf dichloromethane is 
added slowly. The solution is stirred at room tempera- 
ture overnight, diluted with 450 ml of dichloromethane 
and the solution washed with 200 ml each of water, 2U 
citric acid, 1 M sodium bicarbonate and brine. The 
organic layer is dried over Na2S04, filtered through a 
thin pad of hydrated magnesium silicate and the filtrate 
concentrated under vacuum. The residue is crystallized 
from ethyl acetate to give 24.3 g of off-white crystals, 
m.p. 131-134°C. 
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Reference Example 20 
4- (2-Chloro-4-nitrobfin:zovl )-^5.6 .7-fP trahvdrQ-BH- 
thieno T3 .2-h1azepinft-8-nnfi 
To a solution of 2.02 g of 4- (2-chloro-4- 
nitrobenzoyl) -4,5,6,7, 8-tetrahydro-4£-thieno [3 , 2-b] - 
azepine in 144 ml of acetone is added 1.56 g of 
magnesium sulfate, 72 ml of water and 1.89 g of 
potassium permanganate. The mixture is stirred and 
heated at 70-75°C for 4 hours. An additional amount of 
• magnesium sulfate (1.56 g) and potassium permanganate 
(1.89 g) is added and the mixture stirred and heated at 
75°C for 16 hours. Magnesium sulfate (1.56 g) and 
potassium permanganate (1.89 g) are added and the 
mixture stirred and heated at 75°C for 5 hours. The 
mixture is filtered through diatomaceous earth and the 
filter cake washed with acetone and dichioromethane The 
filtrate is concentrated and the residue (1.4 g) is 
heated with ethyl acetate, the mixture (with insoluble 
solid) cooled and filtered to give 1.0 g of product as a 
solid. The solid is washed with water and dried to give 
crystals, m.p. 180°-185°C. 

5-Fluoro-2-methvI ben?ovl chloride 
A mixture of 8.0 g of 5-f luoro-2-methylbenzo^c 
acid and 52 ml of thionyl chloride is heated on a steam 
bath for 1 hour. The volatiles are removed under vacuum 
and two times 50 ml of toluene is added and the solvent 
removed under vacuum to give 8.5 g of product as a gum. 

ReferencP Fv^Ip 99 
2-Chloro-5- (methvlfhin) benzoyl chloride 
A mixture of 2.03 g of 2-chloro-5- (methyl- 
thio) benzoic acid and 10 ml of thionyl chloride is 
heated on a steam bath for i hour. The volatiles are 
removed under vacuum and 20 ml of toluene added and 
removed under vacuum (2 times) to give 2.2 g cf brown 
needles . 



Reference F.yp.mnlP 9? 
2-ChlQro-4-nit.rnhpn? ovl rhlnriHp 
As described for Reference Example 21, 25 g of 
2-chloro-4-nitrobenzoic acid is reacted with thionyl 
chloride (124 ml) to give the product (27.0 g) as a 
brown oil. 

Reference Example ?* 

2-Chloro-5-nitrnhfrrirnvl chloririp 
As described for Reference Example 21, 5.0 g 
of 2-chloro-5-nitrobenzoic acid is reacted with 50 ml of 
thionyl chloride to give 5.6 g of the product as an off- 
white solid. 

ReferencP Exa mple 
2,3-Dimet:hvlhpn 7 ovl chlor-i hp 
As described for Reference Example 21, 3.0 g 
of 2 , 3-dimethylbenzoic acid is reacted with 40 mi cf 
thionyl chloride to give 3.2 g of the product as a 
colorless oil. 

Reference Fyanmi s 9 6 
2-Chloroben?nv1 rhlonriP 
As described for Reference Example 21, 3.12 g 
of 2-chlorobenzoic acid is reacted with 40 ml cf thionyl 
chloride to give 3.32 of product as an off-white semi 
solid. 

Referent Fy^Ip 97 
4- f (2-Methvlben?nvl ) Amino 1 benzoic arid 
A mixture of 43.42 g (0.26 mol) of ethyl 4- 
aminobenzoate and 40.8 g (0.26 mol) of 2-methylbenzoyl 
chloride in 150 ml of dichloromethane is cooled in an 
ice bath and 26.56 g (0.26 mol) of triethylamine is 
added dropwise. After the addition, the solution is 
stirred at room temperature overnight. The mixture is 
poured into water and the organic layer separated. The 
organic layer is washed with water, 1 N HCl, 1 M NaHC03 
and dried (Na2S04) . The solvent is removed and the 
solid slurried with ethyl acetate and filtered to give 
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57 g of ethyl 4- [ (2-methylbenzoyl) amino] benz oat e as 
crystals, m.p. 110-115°C. 

A mixture of 50.7 g (0.20 mol) of the pre- 
ceding compound, 280 ml of ethanol and 55 ml of 10 N 
NaOH is refluxed for 5 minutes. The mixture is cooled 
to room temperature, diluted with 200 ml of water and 
acidified with concentrated hydrochloric acid (pH 1-2) . 
The mixture is filtered and the solid washed with water 
and dried to give 51 g of product as white crystals, 
m.p. 270-275°C. 

Reference EaaiDCLig 2fl 
4-f (2-MethYlbenzQvHaminQlbeaspvl chloride 

A mixture of 10.3 g of 4- [ (2-methylbenzoyi ) - 
amino] benzoic acid and 32 ml cf thionyi chloride is 
refluxed for 1.5 hours. The solution is concentrated 
under vacuum. Toluene is added and the solvent removed 
• under vacuum. Toluene is added and the mixture chilled 
and filtered to give a yellow solid, m.p. 135-141°C. 

Reference Example 29 
4 - r (2 . 6-Dimethoxvben^ovl^ amino ] ber.^ic *cid 

A mixture of 2 g (10 mmol) of 2 , 6-d:.methcxy- 
benzoyl chloride, 1.65 g (10 mmol) of ethyl 4-ammobenz- 
oate, 1.11 g of triethylamine and 61 mg of 4-dimethyl- 
aminopyridine in 10 ml of dichloromethane is refluxed 
for 20 hours. The mixture is diluted with water and the 
organic layer separated. The organic layer is washed 
with water, 1 N HC1, 1 N Na2C03 , brine and dried 
(Na2S04). The solvent is removed to give a solid which 
is crystallized from ethyl acetate to give 1.22 g cf 
ethyl 4- [ (2 , 6-dimethoxybenzoyl) amino ] benzoate as 
crystals, m.p. 183-185°C. 

A mixture of 3.88 g {11.7 9 mmol) of the pre- 
ceding compound, 17.3 ml of 2 N NaOH and 20 mi of 
methanol is stirred at room temperature overnight. 
Methanol (30 ml) and water (10 ml) are added and the 
solution refluxed for 1/2 hour. The solvents are 
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removed under vacuum and the residual solid triturated 
with ether and the ether decanted. The solid is 
dissolved in 3 0 ml of water and acidified with 2 N KC1 
(pH 3). The mixture is filtered, the solid washed with 
water and dried at 60°C under vacuum to give 3.0 g of 
solid, m.p. 236-240°C. 

Reference ^mnl p ?n 
Ethvl 4- f (4-Dvridinvlcarhnnvl 1 amino 1 ben zoic ariri 
To a cooled mixture of 1.78 g (0.01 mol) of 
isoniconinoyl chloride hydrochloride in 5 ml of di- 
chloromethane is added 2.52 g (0.025 mol) of triethyl- 
amine. To the solution is added a solution of 1.65 g of 
ethyl 4-aminobenzoate in 5 ml of dichloromethane . After 
stirring at room temperature overnight, 50 mg of 4-di- 
methylaminopyridine is added and the mixture is re fluxed 
for 24 hours. The mixture is poured into water and 
filtered to give 3 . 4 g of brown solid. A 0.50 g sample 
is triturated with ethyl acetate to give 0.2 7 g of ethyl 
4- ( (4-pyridinylcarbonyl) amino] benzoate as yellow 
crystals, m.p. 143-145°C. 

Reference ^nlc n 

2-Methvlfurane>Vrarh Q nvl chlnrino 
A mixture of 4.0 g of methyl-2-methylf urane-3 - 
carboxylate, 3 0 ml of 2 N NaOH and 15 ml methanol is 
refluxed for 1.5 hours. The solvent is removed under 
vacuum to give a solid. The solid is extracted with 
dichloromethane (discarded) . The solid is dissolved in 
water and the solution acidified with 2 N citric acid to 
give a solid. The solid is washed with water and dried 
to give crystals 1.05 g of crystals of 2-methyifuran-3- 
carboxylic acid. The preceding compound (0.95 g) and 3 
ml of thionyl chloride is refluxed for 1 hour. The 
solvent is removed, toluene added (20 ml, three times) 
and the solvent removed to give the produce as an oil. 
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RfifgrenrP Example ^ 
4-fN-Methvl-N- f 2 -methvlbenznvl ) aminnl bP nzoir anri 

A sample of 1.51 g of sodium hydride (60% in 
oil) is washed with hexane under argon to remove the 
oil. To the washed sodium hydride is added 5 ml of N,N- 
dimethylf ormamide . To this mixture is added dropwise a 
solution of 8.69 g of ethyl 4- [ (2-methylbenzoyl) amino] - 
benzoate in 2 0 ml of dimethylf ormamide . The mixture is 
stirred at room temperature for 0.5 hour and then 5.23 g 
of methyl iodide is added. The mixture is stirred at 
room temperature for 16 hours. The mixture is diluted 
with water and extracted with dichloromethane . The 
extract is dried (Na2S04), concentrated to reduce the 
volume and the solution filtered through a thin pad cf 
hydrous magnesium silicate. The filtrate is concen- 
trated in vaCUQ to give 11 g of an oil (1:1 mixture cf 
product and N,N-dimethy If ormamide) . The preceding 
product, ethyl 4- [N-methyl-N- (2-methylbenzoyl ) amino] - 
benzoate, (11 g) is dissolved in 30 ml of methanol and 
25 ml of 2 N NaOH added. The mixture is refluxed for 2 
hours and the solvent removed. The residue is extracted 
with ether (discard) and the remaining residue dissolved 
in 50 ml of water. The basic solution is acidified with 
2 N citric acid and the solid filtered off and washed 
with water. The product is air dried to give 6.72 g of 
crystals, m.p. 187-190°C. 

Reference F.yamnlo ?? 
4- TN-Methvl-N- f (2 -methvlbgnznvl ) amino 1 benzoyl rhlnr-np 
A solution of 6.72 g of 4- [N-methyl-N- (2- 
methylbenzoyl ) amino] benzoic acid in 20 ml of thionyl 
chloride is refluxed for one hour. The volatiles are 
removed in Y3L£11£. # Toluene is added to the residue and 
then the toluene removed in vacuo (repeated several 
times) to give the 7.3 g of product as a brown oil. 
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As described for Reference Example 32, but 
substituting the appropriate ethyl 4- [ (N-aroyl) amino] - 
benzoate, the following compounds are prepared. 

ReferencP Example 3 4 

4- rw-Mftthvl-W-r f 2 - chlQrnhftnznvl ) amino 1 benzoic acid 
RgferenrP Example 3 5 
m- fN-Met-hvl-N- £ ■ 5-dichlorobPn?ovl )aminn1bt»nzoie arid 

Rpferencg Exanrol g "3 6 
M - fM-Morhvl-N- (2 . 4-dichlorobenzovl ) amino! benzoic acid 

RsferenrP Example 37 
4- fM-MPrhvl -N- (?-chloro-4-met-hvlben?ovl ) amino! benzoic 

acid 

Reference Example 3fl 
4- rN-methvl-N- (2-methvl-4-chlorobenzov] ) amino 1 ber.zc ic 

acid 

Rpfprpncp Fxamnlfi 3Q 
4- TN-Mpchvl-N- (2 . 4-dimechvlben2Qvl ) amino 1 benzoic acid 

Reference Example 40 
4- fN-Methvl-N- (2 . 3 -dimethvlbenzovl ) a mino 1 benzoic acid 

Reference Example 41 
4- fN-Merhvl-N- O-mer.hoxvhenzovl ) aminol benzoic acid 
Reference Example 42 
4 - r N-Methvl -N- ( 2 - tri f luoromechoxvbenzovl ) amine ] ber.zc ic 

acid 

Reference Example 43 
4- fM-Met-hvl -N- (7 . 4 -dimerhoxvbenzovl ) aminol benzoic acid 

Rfiffifftncf Example 44 
4 - r N-MPfhvl -N- f 2 -methoxv-4 -chloroben znvl ) ami no 1 benzo ic 

acid 

Reference Example 45 
4- rM-Merhvl -N- (2-methvlt.hiohenzovi ) aminol benzoic acid 

Reference Example 4 6 
4-fTJ-Mer.hvl-N- f?-merhvlrhiophen-3- 
vlcarbonvl) amino l benzoic acid 
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Reference ExamnlP 47 
4 - fN— Mef.hvl — N- f 3 -merhvl rhi onhene- 2 - 
vlcarhonvllaniinnlh^^ir arid 

Reference Example 48 

4- fN-Methvl-N- (2-methvlfuran-Vvlg5rbonvl ) amino 1 benzoic 

acid 

Reference ExamnlP 4Q 
4- rrJ-Methvl-N- n-met.hvlfuran-2-vl rarhnnvl 1 amino 1 benzoic 

acid 

Reference F.xamnl e 5(1 
A- fN-Met-hvl-N- (nhenvlacefy-n amino! benzoic acid 
Reference Fvamnlo SI 
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4- fN-Methvl-N- (cvclohexvlcarbonvl ) amino 1 benzoic acid 

Reference Example 55 
4- fN-Methvl-N- ( 3 -cvc lohexenecarbonvl ) amino! benzoic acid 

Reference Example ^fi 

4- f N-Methvl -N- ( cvclohexvlacet-vl ) amino 1 benzoic acid 

RefprpnrP Fvamnle 57 

7 , 8-DihYdrp-5 <6H) quir.clinpne 
A mixture of 57.93 g of 3 -amino-2-cyclohexene- 
1-one, 76.8 g of 3- (dimethylamino) acrotein, 62.5 ml of 
glacial acetic acid and 270 ml of toluene is refluxed 
under argon for 16 hours and concentrated under vacuum 
to dryness. Toluene (200 ml) is added and the solvent 
removed under vacuum. To the residue is added one liter 
of dichlorome thane and then 200 ml of saturated NaHC03 
slowly added and solid NaHC03 added to bring the pK to 
8, The mixture is filtered and the CH2CI2 layer 
separated. The CH2CI2 layer is passed through a thin 
pad of hydrous magnesium silicate and the filtrate 



WO 96/22295 



-64- 



PCT/US96/01472 



concentrated to dryness. The residual black oil is 
extracted with hot hexane and the hexane decanted. This 
process is repeated until no more product extracted into 
the hexane. The hexane extracts are combined and the 
solvent removed to give 17.3 g of product as an oil. 

Reference Example 64 

7 1 8-Pihvdrp-5 (gH)quinQlinoiie, QKime 

To a solution of 3.78 g of 7,8-dihydro- 
5 (6H) guinolone in 20 ml of ethanol is added 2.68 g of 
hydroxyl amine, hydrochloride, 3,23 g of sodium acetate 
and 5 ml of water. The mixture is refluxed under argon 
for 4.5 hours, cooled and filtered. The solid is washed 
with 30 ml of ethanol-water (1:1) and dried under vacuum 
to give 3.58 g of solid, m.p. 232-236°C. Recrystalliza- 
tion from ethanol gives crystals, m.p. 234-236°C. 

Reference Fxamnl p 
7 . 8 -Dihvdro-5 ( 6H) quinolinone , O- [ f 4-methvl- 
phenvl ) sill t nnvll oxime 
To a mixture of 2.30 g of 7 , 8-dihydrc-5 ( 6K) - 
quinolinone, oxime, 3.59 g of 4-methylphenylsulf onyl 
chloride in 32 ml of acetone is added a solution of. 
0.84 g of potassium hydroxide in 10 ml cf water. The 
mixture is refluxed for 0.5 hour under argon and the 
volatiles removed under vacuum. Water is added to the 
residue and the mixture is filtered and the sclid washed 
with water and 1 N NaHC03 . The solid is dissolved in 
dichloromethane, dried and the solvent removed to give 
3.83 g of solid. Recrystallization from diethyl ether 
gives crystals, m.p. 102-104°C. 

Reference Example 66 
5,7,8, 9-Tetrahvdro-6H-pvrido f 3 . 2-bl azepir.-6-one 
A mixture of 8.26 g of 7, 8-dihydro-5 ( 6H) - 
quinolinone, Q- [ (4-methylphenyl) sulf onyl] oxime , 54 . 63 g 
of potassium acetate, 193 ml of ethanol and 2 54 ml of 
water is refluxed for 20 hours. The mixture is con- 
centrated under vacuum to remove volatiles and the 
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aqueous residue (contains solid) is added chloroform. 
The mixture is filtered through diatomaceous earth, the 
filter pad washed with chloroform and the filtrate 
concentrated to dryness. The residual solid is 
recrystallized from acetone to give 2.81 g of crystals, 
m.p. 156-159°C. 

Reference F.y^nlp *7 
6,7,8,9 -Tetrahvdro-SH-nv^i do r 3 , 2 -h1p?pni 

A mixture of 1.56 g of 5 , 7, 8, 9-tetrahydro-6H- 
pyrido[3,2-b]azepine-6-one, 3.31 g of lithium aluminum 
hydride in 40 ml of tetrahydrof uran is refluxed for 4 
hours. The mixture is cooled (0°C) and 25 ml of 
methanol is added dropwise. The mixture is filtered 
through diatomaceous earth, the filter cake washed with 
tetrahydrof uran and the filtrate concentrated to dryness 
under vacuum. Water (50 ml) is added to the residue and 
the mixture extracted with diethyl ether. The extract 
is dried (Na2S04) and filtered through a thin pad cf 
hydrous magnesium silicate (pad washed with) diethyl 
ether. The filtrate is concentrated under vacuum tc 
give 1.01 g of crystals, m.p. 70-71°C. 

Refer<*nro f yamplfi £P, 
6,7,8, 9-Ter.rahvdro-S- f2-rh1 *»robon*f>vl ) -5H- 

DVridQfl.2-h1P7PninP 

To a mixture of 2.90 g of 6 , 7 # 8 , 9-tetrahydro- 
5£-pyrido[3,2-fc]azepine, 2.37 g of triethylamine in 40 
ml of dichloromethane is added 5.16 g cf 2-chloro-4- 
nitrobenzoyl chloride in 50 ml of dichloromethane. The 
mixture is stirred at room temperature under argon for 3 
hours and then poured into water. The organic layer is 
separated and washed with 1 N NaHC03 , H2C brine and 
dried (Na2S04) . The solution is filtered through a thin 
pad of hydrous magnesium silicate, the pad washed with 
CH2CI2 and ethyl acetate and the filtrate concentrated 
to dryness. The residual solid (7.13 c) is triturated 
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with ethyl acetate to give 4.41 g of off-white crystals, 
m.p. 143-145°C. 

Reference Example 69 
6 , 7 , B . 9-Tet:rahvdro-5- f 4-amino-2 -chlorobenzovl ) -SH- 
pvridof3 ,2-blazmine 

A mixture of 3.31 g of 6, 7 , 8 , 9-tetrahydro-5- 
(2-chloro-4-nitrobenzoyl) -5H-pyrido [3 , azepine and 
6.78 g of stannus chloride dihydrate (SnCl2-2H20) in 200 
ml of methanol is refluxed for 2 hours under argon. The 
solvent is removed under vacuum and 5 ml of saturated 
NaHC03 solution and solid NaHC03 added to bring the pK 
to 7. The mixture is extracted with ethyl acetate, the 
extract filtered through diatomaceous earth and the 
filtrate washed with saturated NaKC03 , H2O, brine and 
dried (Na2S04) . The filtrate is passed through a thin 
pad of hydrous magnesium silicate and the filtrate 
concentrated to dryness to give 2.58 g of an amorphous 
solid. Anal. Calc'd for C16H16CIN3O; C59.9; K,5.7; 

N.13.1; CI, 11.1 Found: 
C60.5; K.5.0; N.12.9; 
CI, 11. 6. 
Referent Examnlg 12 
Methyl 6-aminonvridine-3-carboxvlate 
Dry methanol (400 ml) is cooled in an ice bath 
and HC1 gas is bubbled into the mixture for 25 minutes. 
To the MeOH-HCl is added 30 g of 6-aminopyridine-3 - 
carboxylic acid and then the mixture is stirred and 
heated at 90°C for 2 hours (all the solid dissolved) . 
The solvent is removed under vacuum and the residual 
solid dissolved in 100 ml of water. The acidic solution 
is neutralized with saturated sodium bicarbonate (solid 
separated) and the mixture chilled and filtered to give 
30 g of white crystals, m.p. 150°-154°C. 

Reference Example 71 
6- f C5-f luoro- 2 -m ethvlber.znvl) amino 1 pyridine- --rarbcxvlic 
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To a mixture of 4 . 5 g of methyl 6-amino- 
pyridine-3 -carboxylate and 5.53 ml of triethylamine in 
s 40 ml of dichlorome thane (cooled in an ice bath) is 

added 6.38 g of 5-f luoro-2-methylbenzoyl chloride in 10 
ml of dichloromethane . The mixture is stirred at room 
temperature under argon for 18 hours and an additional 
3.4 g of 5-fluoro-2-methylbenzoyl chloride added. After 
10 stirring at room temperature for 3 hours, the mixture is 

filtered to give 3.0 g of methyl 6- [ [bis (5-f luoro-2- 
methylbenzoyl ) ] amino] pyridine -3 -carboxylate . The 
filtrate is concentrated to dryness and the residue 
triturated with hexane and ethyl acette to give an 
15 additional 9.0 g of bis acylated compound. 

A mixture of 12.0 g of methyl 6- [[bis ( 5- 
fluoro-2-methylbenzoyl) ] amino] pyridine-3 -carboxylate, 60 
ml of methanol-tetrahydrofuran (1:1) and 23 ml of 5 H 
NaOH is stirred at room temperature for 16 hours. The 
2Q mixture is concentrated under vacuum, diluted with 25 ml 

of water, cooled and acidified with 1 N HC1 . The mix- 
ture is filtered and the solid washed with water to give 
6.3 g of the product as a white solid. 

As described for Reference Example 71, but 
25 substituting the appropriate aroyl chloride, heteroaroyl 

chloride, cycloalkanoyl chlorides, phenylacetylchlorides 
and related appropriate acid chlorides, the following 6- 
[ (aroylamino] pyridine-3 -carboxylic acids, 6- [(hetero- 
aroyl ) amino] pyridine-3 -carboxylic acids and related 6- 

[ (acylated) amino] pyridine-3 -carboxylic acids are 
prepared. 

Reference Fy^Ip 79 

6- f (1-Mprhvl-2-rhip»nvlrsT-hnn Y l)aTninnlnv>->nin 0 -T- 

CarbowHr ar-jH 

Rgfpronro Frpnrl^ 12 

6- r (2-Methvl-3-thi eny] r arbor.yi ) aminnlnvri^.inc-V 

carbnwi j c acid 
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Reference Example ?4 

6- r ( 2 -Methvl-2 -furanvlcarnonvl ) aminol ovridine-3 - 

carhnwlir sH id 
RgferpnrP ^mnlp 75 
r (2-Methvl^-furanvlrarhnnvl ) amino! ovridine-3 - 
carbnyvUr acid 
RpfersnrP Example 7 6 
£_ f n-f lnnro-2-methvlbenznvl laitiinnlnvririinp-^-rarhnYvl j r 

acid 

Reference Fvanmle 77 
c- r f 2-Mt.t:hvlben20vl ) aminolTwri dinc-^-r arboxvlie acid 

RefgrpnrP Fvamnl.e 7fl 
6-f la-rhlnmbftnznvl 1 aminnlnvrlding-l-r arboxvlie acid 

Refo r pr, r p Fvample -79 
6- r f^-fhinrohenznvl Uminnlnvridine-l -carboxvlic acid 

Reference Fvanmle 80 
■ 6- [ f2-Chloro-4-f luorohenznvl ) ami nnl nvr i -rar bor/1 i r 

acid 

RefgrpnrP Fvamnle 81 
6- [ I 2 . 4-Dichlorobenzovl) amin olpyridine-3 -carhoy/lic acid 

Refgrpnro Fxamole E2 
6 — I" f 4 -Chloro-2-f luorober.zoyl ) aminol pyridine-!' - carboy/ 1 ic 

acid 

Reference Example gj 
6- r f 3 . 4 . 5-Trimethoxvbenznvl ) ami nol pyridine- ^ -carboy/1 ic 

acid 

Rpfprpnrp Fvamnl e 84 
6-f '7. . 4-ni f hmrohftnztwl )aminnWiflin«-1-rarhnxv1 ir acid 

Reference Fvamnle 85 
6-f f 2 -Prnmnbenzovl I aminol nvri dine-' -carboy/ 1 ic acid 
Reference F.yamnle 8 6 
6- r f 2-Chloro-4-nitrobenzovl) ami nol nyridine-3 -carboy/lic 

aci d 

Rpfprpnrp Fxamnle 87 
f- r fTer.rahydroftiranyl-2-carhonyl) aminol pyridine-? - 

carboy/lie acid 
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6-T ^TetrahvdrQthienvl -2-rarhnnvllatninnl nvHnipp-^- 

carboxvlic ari^ 
ReferenrP Eyamr>1 a «o 
6- r fCvcloheyvTraThonvl ) ami nn 1 n vr idinP-T -rarhnxvl j r srin 

Reference Fyamnl a QO 
6- r (cvclohex-1-Pnprarhnnvl 1 aminnlnv rininP-Vrarhnwl i c 

acid 

Referoripp rvamnle Q1 
6- [ (5-Fluoro-2-niprhvlhpn7Pnparprv1 l ^minnlnvridino-l- 

carhowlir »Hrf 
Rftfprpnrp PynmnlP Q2 
15 6- f (2-ChlQroben7eneacerv1 ) aminnln v ridinP-Vcarhnwi i r 

acid 

Reference Fv^nip Qj 
6-T fcvclOPPnrvlcarhonvl ) ami nnl p yridine -rarhowl ir ac-iri 

Reference SgamPifi °4 
20 g~ r fCvclOheXVlarprvl)aininolnvridin^--»- e arhoxvHr aHH 

Refprp^ro r.xamr,1o os 
6- r ^-Me'-hvl -2-thipnvlarpt-yi ^ .minnlrvidinP-T-earhnwl ; - 

acid 

Referonce FyamnlP o g 
6- r - Vrhienv1arP^v3)a ffl inn1pvrifl^a- T -raT-bnyv1^ 

acid 

RefgrPnrP gyamylp 07 
6- f (3-Mffrhvl -2-furanvlarprvl ) amino 1 n vridinP-3 -carboxvl j r- 

acid 

Reference Fyam.pl S °ft 
6-f f2-Methvl-3-furanvlacer.v1 laminolnvri^ n P-^rarhn^/lir 

acid 

Reference FvanmlP QQ 
6-T f3-Mftf.hv1 -2-rptrahvdrnrhi pttvI arpcvl) aminnl wri ditiP-1 - 

carbnwlir acid 
Reference F.vamnT g 100 
6- r (2-Merhvl -3-tet:rahvdrnrh ienv1 arprv! ) aminolnv^ dine-" - 

carhoxvlir acid 
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RpferenrP Examnle 101 
fi - f f 2 . S-D i rh 1 nrnhPn?nvl ) ami nnl rw- ir.inP-1-ra rhn/v lie arid 

Rpfgrencp Examnl <=> jfl2 
p-r f^.S- nirhTnmbenzovDaminolTTvriiiine-^-earbQxvlie acid 

Reference ExanmlP 101 
fi-r.f^-Mprhvl - J-rhlnmhPnznvnaminnlnvridinp-^-rarboxvlic 

acid 

Reference Example 104 
6-f (2.3- nim«t:hvlhftn20vl)amino1nvridine-3-rarboxvlic acid 

Reference Examnle iflS 
6-f (2- Methoxvbpnzovl) amino! pvridine-3 -carboxvlic acid 

Reference Examnlo i.Ofi 







■T ri r iucromennoxvDen^ov i > am 1 r.c i cvriame- - - 

carfeQXYiic scifi. 






P-e f s r °nce Example 107 


6- 


-r (4- 


-Chlorc-2-metiroxYbenzovi ) amino 1 pvrid.ine-3 - 






carboxYlic scid 






Rpferpnrp Examnle i OS 


6- 


r f2- 


fTrif luorome^hvl ) benzovll smino 1 c/ridins-3 - 



carbQKYlit; acid 

Refgrgnce Example 1Q9 
6- [ (2, 6-Dichlorobenzoyl ) amino 1 pvridine-3 -carboxylic acid 

Rpf Q r ence Example 110 
6-f (2 . 6-Dimethy Ibenzoyl ) amino 1 pyridine- 3 - carboxylic acid 

Reference Example ill 

6- f (2-MethYlthiobenzovl) amino 1 pyridine- 3 -carboxylic acid 

Reference Example 112 

6- f (4-Fl iioro-2- f rrif luoromethvl ) benzoyl ) amino Ipyridine- 

3-carboxylic acid 
Reference Examnle 112 
6 - f ( 2 ■ 3 -Hi rhl nrobe^zovl ) amino 1 pyridine-3 -carboy/ 1 ic acid 

Reference Examnle 114 
6- [ f4-Flu orn-2-methylbenzoyl)aminolpyridine-3-carbcx^/iic 

acid 
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Reference Example 115 

6- r (2 . 3 . 5-Trichlorobenzovl) amino 1 pvridine-3 -carboxvl ; r 

acid 

Reference Esamnle Hi 

6-T f5-Fluoro-2-chlorQbenzQvl)amino1pvridine-^rarhnvvl j r 

acid 

Referencg Example 117 
6- f (2-Fluoro-5- (trif luoromethvl Ibengnvl ) amino 1 p vridine- 

Reference Example 11 fi 
6- r (5-Fluoro-2-methvlbenzovl | amino 1 pyridine- 3 -carbonyl 

chloride 

A mixture of 6.2 g of 6- [ (5-f luoro-2 -methyl - 
benzoyl ) amino] pyridine-3 -carboxy lie acid and 22 ml of 
thionyl chloride is refluxed for 1 hour. An additional 
12 ml of thionyl chloride is added and the mixture 
refluxed for 0.5 hour. The mixture is concentrated to 
dryness under vacuum and 3 0 ml of toluene added to the 
residue. The toluene is removed under vacuum and the 
process (add toluene and remove) is repeated to give 7.7 
g of crude product as a solid. 

As described for Reference Example 118 , the 
following 6- (acyl) amino) pyridine-3 -carbonyl chlorides 
are prepared. 

Reference Ex ample 119 
6- r ^ -Methy l -2 -thienvlcarbonvl ] amine 1 pvridine-3 -carbenv 1 

chloride 

Reference Example 12 0 
6-T (2-Methvl-3-thienvlcarbonvl ) amino! pyridine-? -carbonyl 

chloride 

Refgrgnce Example 121 
6- f (3-Methvl-2-furanvlcarbonvl) amino 1 pvridine-3 -carbonvl 

chloride 

Reference Example 12 2 
6 - [ (2 -Methvl - 3 - f uranv Icarbonvl ] amine ] pvridine-3 -carbonv 1 

chloride 
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Reference Exanrolg 123 
6_f ( ^ -Fluoro-2 -aethvlbenzovl ) aminol nvridine-3 -earhnnvl 

chloride 

Reference Rxamnl £ 124 
fv-r ( 2 -Mefhvlbenzovl) amino! nvridine-3 -carbonvl chloride 

Reference Examnle 12 5 
fi-f f 2 -CJilorobenzovl) amino! nvridine-3 -carbonvl chloride. 

white crystals 
Reference Example 126 
fi-r (2-Fluorobenzovl)aminolnvridine-3-carbonvl chloride 

Reference Fvamnlc 1 27 
6- f '2-Chloro-4-f luorobenzovl ) aminolpyridine-3-carbonvl 

chloride 
Reference Examnle 12fl 
6- f f 2 . 4-Dichlorobenzovl 1 aminolrvridine-3-carbonvl 

chloride 
Reference Examnle 12 Q 
6-f U-Chloro-2-f luorobenzovl ) ami nol ovridine-3 -carbonvl 

chloride 

Reference F-yamnle 13 0 
6- r (3 . 4 . 5-TrimethQxvbenzovl ) a mino^pvridine-3 -carbonvl 

chloride 
Rpfprpnrp Fxamnle j3J 
fi- r (2 . 4-Dif luorobenzovl ) ami no! pyridine- 3 -carbonv 1 

chloride 

Reference F.xamnl e 132 
6-f f 2 -Bromobenzovll amino lpvridine-3 -carbonvl chloride 

Reference Ryamnl e 133 
6- f f 2-Chl nrn-4-nitrobenzovl ) ami nol nvridi ne-^ -carbonvl 

chloride 
Rpfprence Example 13 4 
f-f fTerrahvdrofnranvl-2-carbonvnaminolpvridine-3- 

carhonvl chloride 
Reference Exairmls 13 5 
f- r (Terrahvdrorhienvl -2 -carbonvl^ aminQlpvriains-3- 

carbonvl c hloride 
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Reference BcamnlP 11 fi 
6- r (Cvclohexvlcarhnnvl ) ami n ol nvri flj ne-3 -rarhnnyl 

Chlftrj Qfi 
Ref ereirp Fy^Ip n7 
. 6-f fCvclohex-3-enecarbonvl laminflinvr i dinB-l-rprhnm/i 

chlarids 

Reference Fy^nl o 
6-r (2-Methvlbenzeneacervl l am ino]nv r i^ n p-^-rarhnnvi 

chloric 

Reference Py Sffl ni a njo 
6-r (2-Chloroben?Pnpappf Y ] ) am^nl nvr^^p-j-rsrhorv' 

chlorine 
Reference Fxainnie 
6-f 'Cvclonenrvirarhnnvl )aminrl rY ri?!inP-'-r?.rhnnvi 



chlori no 



6- 


[ fCvclohexvlacervl )aniinnipvr^^ P .3. rarhnnv1 


chloride 


6- 


Reference Exsmpip 
r f 3 -Merhvl-2-r.hienvl Prolyl ; a^nolnyr^iiiP-i. 


•carbonvl 




Reference Fy;aiti D ]p id"? 
f f2-Mfirhv!-?-rh^nvlarP-yi '^^Invr^^p-^. 


■ carbonv " 


6- 


chlorine 
Reference Example 144 
f (3-Merhvl-2-ftiranvlac»rv1 )aw<nnlnvrip.:tiP-i. 


carbonv " 


6- 


Reference ExamnU 
[ ( 2 -Merhvl-3-furanvlacer Y l) amino! pyridine-"* - 


CSrfconYi 


6 


Reference Examnle US 
^L(2-M?thvl-^-flunrnhPTi7Pnoarorvl ^ am i^i™^i 


r? i no- "3 _ 


carbonvl rhlnHrip 
Reference Fxamnlo 147 



6- f H-Methvl-2-r.etrahvriror.hienvl acetyl T ami nnlnvritii n«-~ - 
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Reference Examnia 14S 
fi-f r?-Mefhv1 - r.er.rahvdrnr.hi wvl «r fi r.v1 lami nnl nvr^ rH - 

carbonvl rhlnridp 
Reference FvamnlP 14Q 
6- f f 2 . S-Diehlorobenzovl ) aminnl nvridins-l -carhnnvl 

chlnr-ide 
Reference Fvamnl e ISO 
6- f H . 5-Dichlorobenzovl 1 ami nn 1 pvridine-3 -carhnnvl 

chloride 
Reference Fyamnls 151 
6- [ ( 2 -Mer.hv 1 -4 -chlcrcbenznvl ] amino 1 pvridine-3 -carbor.y 1 

chlorine 
Reference Example 152 
6- [ (2 . 3 -Pimetihvlbenzovl ) amino 1 nvridine- 3 -carbonyl 

chlor^ ne 
Reference Fxamnle 151 
■6-r (2-MechBxvben2QvnaiBinn1wr<i ii Tie -^-earbnnvl chlorine 

Reference Fxamnle 154 
6- [ (2-Trif luoromethoxvbenznv l ) amino! pyridine-'? -carhnnvl 

chlor-i de 
Reference Example 155 
£ - f ( 4 -Chi ore - 2 -met: ho xvbenzoy 1 ^ ami no 1 pyridine- * -carbonvl 

chloride 
Reference Example 15 6 
6- r f 2- fTrif luoromethvl ) benzoyl 1 amino 1 pyridine-? -carbonvl 

chloride 
Reference Example 157 
6- r (2 . 6-Dichlorobenzovl ) ami nnl pvridine-3 -carbonvl 

chloride 

Reference Example 158 

6-r f 2 . 6-DimethYlbenzgYl)aminglyyriQine-3-carbQnyl 

chloride 

Reference Example 159 
6- f ( 2 -Methylthiobenzoyl) amino 1 pyridine'- 3 -carbonvl 

chloride 
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Reference g^ni 0 j£fl 
fi=I (4-FXugrg-2-^r^iflMoroTnPrhvnh^ y n V i uminni^^j^- 

3-carhnnv1 shlOTlOS 
Referenrp Ex^nlo j£] 
6- r L2 . VDichlorohpnznvl la^^ nnlnvHn^c-i-ra^nnyl 

chloririp 

Reference Ev^nip i 
fi-f ( 4 -FlUCrO-2 -methvl benrnvl l^^n lpyr^inp^-r^hnnvi 

chlnriri* 
Reference Fy^nip j£j 

chln-rH gg 

fi-f (2-Fluoro-^- (r_ri f lnnrn mP rhvl >h c n?nvl lawinnl^n^c. 

2-carhonvl rhim^d» 
As described for Reference Example 71, the 
following bis acylated products (Table A) are prepared 
and purified by silica gel chromatography. These 
compounds are then hydrolysed to the acids as described 
in Example 71 (Table B) . 
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Tabic A 

0 




Ref * |; 

Ex Ho^ 


*1 








11^3 




166 


CH3 


K 


H 


K 


H 


388 


167 


CH3 


H 


H 


F 


H 


424 


168 


CHl 


F 


H 




K 


426 


169 




OCH3 


OCK7 


OCH? 


K 


540 


170 


CI 


H 


K 


u 


H 


430 


171 


F 


H 


p 


t: 


u 


396 


172 


Er 


H 


H 


K 


K 


520 


173 


CI 


H 


p 


H 


u 


412 


174 


Ph 


H 


Ph 


K 


H 


512 


175 


CI 


H 


H 


Br 


H 


474 


176 


CH7 


H 


H 


F 


Br 




177 


CH3 


H 


H 


K 


Er 


468 ! 



M+ is molecular ion found from FAB mass spectrum 
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TahlP B 

0 




;is : :R:e::C:f|| 
Ex No. 














178 




H 


K 


K 


H 


256 


179 


CH7 


K 


H 


F 


H 


274 


180 


CH? 


p 


H 


K 


H 


274 


181 


! K 


OCH3 


OCH ? 


OCH7 


K 


332 ! 


182 


CI 


K 


H 


H 


H 


276 ! 


183 


F 


u 


F 


H 




278 


184 


Er 


K 


K 


H 


H 




185 


CI 


H 


F 


K 


u 


294 


186 


Ph 


H 


H 


H 


u 


318 


187 


CI 


H 


H 


Br 


K 


356 


188 


CH3 


K 


K 


F 


CI 




189 


CH3 


H 


H 


H 


Er 


336 



M + is molecular ion found from FAB mass spectrum. 

Reference FvamnlP 1QQ 
6-Amino-5>bromonvridinP-?>carboxvl irr arid 

To a stirred solution of 6-aminonicotinic acid 



(13.8 g, 0.1 mole) in glacial acetic acid (100 ml), 
bromine (16 g, 5 ml, 0.1 mole) in acetic acid (20 ml) is 
added slowly. The reaction mixture is stirred for 8 
hours at room temperature and the acetic acid is removed 
under reduced pressure. The yellow solid residue is 
dissolved in water and carefully neutralized with 3 0% 
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NH4OH. The separated solid is filtered and washed with 
water to give 18 g of solid; mass spectrum: 218 (M+) . 

Reference Example 1Q] 
Methvl S-amino-S-brQmnn vridinfi-Vcarbnryi ar P 

6-Amino-5-bromopyridine-3-carboxylic acid (10 
g, 50 mmol) is dissolved in saturated methanolic HC1 
(100 ml) and refluxed for 24 hours. The solvent, 
methanol, is re-moved under reduced pressure and the 
residue is dissolved in ice cold water. The aqueous 
solution is neutralized with 0.1 N NaOH and the solid 
which separates is filtered; washed well with water and 
air dried to yield 10 g of product as a solid: mass 
spectrum 221 (M+) . 

Reference LxanirlQ 192 
6-r (2-Mer.hv1ben2enfracorv1 ) a mino 1 pv^idine-3 -carboxvl i r 

acid 

To a cooled (0°C) mixture of 5.0 g methyl 6- 
aminopyridine-3-carboxylate, 12.6 ml of N, N-diisopropyi- 
ethylamine in 40 ml of dichloromethane is added a 
solution of 12.2 g of 2-methylbenzeneacetyl chlorxde in 
10 ml of dichloromethane. The mixture is stirred under 
argon at room temperature overnight. The mixture is 
diluted with 200 ml of dichloromethane and 5 0 ml of 
water and the organic layer separated. The organic 
layer is washed with 50 ml each of 1 M NaHCC3 > brine and 
dried (Na2S04) . The solution is filtered through a thin 
pad of hydrous magnesium silicate and the filtrate con- 
centrated to dryness. . The residue (9.0 g) is chroma - 
tographed on a silica gel column with hexane-ethyl 
acetate (3:1) as eluent to give 8.6 g of solid. This 
solid, mainly methyl 6- [ [bis (2-methylbenzeneacetyl )] - 
amino ] pyridine- 3 -carboxy late, is dissolved in 60 ml of 
tetrahydrofuran-methanol (1:1) and 23 ml of 5 N NaOH 
added to the solution. The mixture is stirred at room 
temperature overnight and the mixture concentrated under 
vacuum. Water (25 ml) is added and the mixture is 
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stirred and acidified with cold 1 N HCl. The mixture is 
chilled and the solid filtered and washed with water to 
give 5.9 g of off-white solid. 

Reference Eaaimlfi 122 

chloriflff 

A mixture of 4,5 g of 6- [ (2-methylbenzene- 
acetyl) amino ] pyridine-3 -carboxy lie acid and 25 ml of 
thionyl chloride is refluxed for 1 hour and then con- 
centrated to dryness under vacuum. To the residue is 
added 20 ml of toluene and the solvent removed under 
vacuum. The addition and removal of toluene is repeated 
and the residual solid dried at room temperature under 
vacuum to give 5.3 g of dark brown solid. 

Reference Example 194 
2- f 2-Pvridin vllbf>n?nic arid 
A mixture of methyl 2-iodobenzoate (12 g, 47 
mmol), 2-pyridinyl-tri-n-butyl stannane (20 g, 55 mmol) 
and tetrakis (triphenyl phosphine) palladium (O) (2 g) , 
is refluxed in toluene (degassed) for 43 hours. The 
reaction mixture is concentrated under vacuum and the 
residue is chromatographed on a column of silica gel 
with 50% ethylacetaterhexane as eluent. The initial 
fractions (2 lits) are discarded and finally the product 
methyl 2- (2-pyridinyl) benzoate, is eluted and isolated 
as an oil. (Yield: 5.5 g) : mass spectrum, 213 (M + ) 

A mixture of the preceding compound (3.0 g, 14 
mmol) and NaOH (600 mg, 15 mmol) is refluxed in 
MeOH: water (9:1) (50 ml) for 4 hours. When the reaction 
is complete, it is concentrated under vacuum and the 
residue dissolved in 50 ml of cold water. Neutraliza- 
tion with glacial acetic acid affords a solid which is 
filtered off and washed with water to give 2.5 g of 
brown solid; slightly soluble in water; mass spectrum 
(CI) 200 (M+l) . 
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Reference Example 195 

Fr.hvl 3 - TN- (3-ethQxvcarbQnvl-2-nvridinvl } -N- (4- 
mpf.bvlnhenvlsulf onvl) 1 aminobutane-1 - carboxvlatg 
A mixture of 13.4 g of ethyl 2- [ (4 -methyl - 
phenylsulf onyl) amino ]pyridine-3-carboxylate, 23.1 g of 
anhydrous potassium carbonate and 20.4 g of ethyl 3- 
bromobutane-l-carboxylate in 3 00 ml of N,N-dimethyl- 
formamide is heated at 110°C under argon for 6 hours. 
The mixture is concentrated to dryness under high vacuum 
and to the residue is added CH2CI2 and H-20. The organic 
layer is separated and washed with water (3 times) , 
treated with activated carbon and dried (MgS04). The 
solvent is removed and the residue chromatographed on a 
short column of silica gel. The column is eluted with 
1900 ml of CH2CI2, then 1300 ml of CH2CI2 and finally 
with 4 L of 5% ethyl acetate in CK2CI2. The 5% ethyl 
acetate in CH2CI2 fractions are combined and the 
combined fraction dried (MgS04) and the solvent removed 
to give 16.9 g of white crystals. A 0.5 g sample is 
recrystallized from toluene to give white crystals 
(washed with hexane) (0.39 g) m.p. 129.5-130°C. 

Reference Example 19 5 

Ethvl 8 . Q-dihvdro-5-hvdroxv-Q-r f 4- 
mor.hvlnhenvll sulf onvll -7H-nvr ido [ 2 . 3 -bl alpine-- 

carboy/lie acid 
To a solution of 7.85 g (70.0 mmol) of 
potassium tert -butoxide in 150 ml of tetrahydrof uran, 
chilled in an ice bath, is added 15.2 g (35.0 mmol) of 
ethyl 3- [N- (3-carbethoxy-2-pyridinyl) -H- (4 -methyl - 
phenylsulf onyl) ] aminobutane-l-carboxylate in 150 ml of 
dry tetrahydrof uran dropwise over 50 min. The mixture 
is stirred in an ice bath for 5 hours and poured in 500 
ml of ice water. The mixture is brought to pH 5 with 
10% HCl and extracted with ethyl acetate (4 times) . The 
extract is dried (MgS04) and the solvent removed under 
vacuum. The residue is chromatographed on silica gel 
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with 10% ethyl acetate in CH2CI2 as eluent . Fractions 
containing product are combined and the solvent removed 
to give 12.8 g of a pale yellow gum; Mass Spectrum (FAB) 
389 (M+H) ; 411 (M+Na) . 

Reference ExamnlP 1Q7 
6,7,8, 9-Tetrahvdro-Q- r f 4-methvlnh envl ) sul fonvl T - ^ k- 
Pvridof 2 . 3-h1a7epin^-nnP 
A mixture of 13.2 g of ethyl 8 , 9 -dihydro-5- 
hydroxy-9- [ { 4-methylphenylsulf onyl ] -7H-pyrido [2 , - 
azepine-6-carboxylate, 265 ml of dimethylsulf oxide and 
1.52 ml of water under argon is heated at 150°C 16.5 
hours. The mixture is poured into 2700 ml of ice water 
and the mixture chilled 15 hours: The mixture is 
filtered and the solid washed with water and dried. The 
tan solid is dissolved in ethyl acetate and the solution 
washed with 50 ml (4 times) of water. Activated carbon 
is added to the solution and the mixture filtered 
through magnesium sulfate. The filtrate is concentrated 
to dryness under vacuum to give 10.4 g of solid. The 
solid (9.24 g) is filtered through silica gel with 5% 
ethyl acetate in dichloromethane as solvent. The 
filtrate is concentrated under vacuum to give 6.7 g cf 
off-white solid; Mass Spectrum (CI) (M++K) 317. 

Reference Fyamplp iQP 
6 , 7 . S ■ Q - T P^rahvdrn-5- ( 2 -chloro-4 -r.itrobqr.zcvl ; 
ovridon . 2-b)a7gr>ine. 1 -ov-iri^ 
To a solution of 0.497 g of 6 , 7 , 8 , 9-tetra- 
hydro-5- (2-chloro-4-nitrobenzoyl) -5ii-pyrido [ 3 ,2-fc]aze- 
pine in 7 ml of chloroform is added 1.04 g of 3-chloro- 
perbenzoic acid. The mixture is refluxed overnight and 
the solvent removed under vacuum. To the residue is 
added 100 ml of water and the mixture extracted with 
dichloromethane. The extract is washed with K20, 1 N 
NaHC03, H20 and dried (Na2S04). The solution is 
filtered through a thin pad of hydrous magnesium 
silicate. The filter pad is washed with 10% methanol in 



ethyl acetate to give 0,49 g of product as a glass 
(foam), m.p. 110-125°C. 

Reference Example 19 9 

$ , 7 f 8 , s -Tetrahydro-SH-PYridQ C 2 . 3 -bl flzepin-5-Qr,e 

A solution of 5.00 g of 6 , 7 , 8 , 9 -tetrahydro-S - 
[ (4-methylphenyl) sulf onyl] -5H-pyrido [2 , 3-bJ azepin-5-one 
in 60 ml of 40% (v/v) sulfuric acid in acetic acid is 
heated at 60°C for 11 hours. The mixture is chilled anc 
poured into 350 ml of ice water (cooled in an ice bath) 
with thorough stirring. To the cold mixture is added 
solid NaOH until the pH is 8 while keeping the tempera- 
ture below 3 0°C. The mixture is filtered and the solid 
washed with ethyl acetate. The organic layer of the 
filtrate is separated and the aqueous layer extracted 
with ethyl acetate. The organic layer and extracts are 
combined and treated with activated carbon. The mixtur 
is filtered through MgS04 and the solvent removed under 
vacuum to give 2.0 g of yellow crystals. 

Reference Example 200 
6 . 7 , p , 9 -Tetrahvdro-P - ( 2 -chIorc-4 -nitrobenzcvl ^ - 5H- 
pvrido [ 2 , 3 -bl azeoin-S -one 
To a solution of 6 , 7 , 8 , 9 - tetrahydro- 5ii- 
pyrido [2 , 3 -fc] azepin-5-one and 0.234 g of triethy lamine 
in 6 ml of dichloromethane is added 0.506 g of 2-chioro 
4-nitrobenzoyl chloride in 2 ml of dichloromethane. Th 
mixture is stirred at room temperature overnight under 
argon. The solution is washed with H2O, 10% NaHC03 and 
dried (MgS04). The solvent is removed to give a brown 
oil which crystallizes. The mixture is chromatographed 
on silica with a waters Prep-500 instrument with ethyl 
acetate-hexane (1:1) as solvent to give 2.4 g of off- 
white crystals, m.p. 162-164°C (identified as £>-2- 
chloro-4-nitrobenzoyl derivative (2-chloro-4-nitro- 
benzoyl enolate of product) and 0.80 g of product as 
crystals, m.p. slowly decomposes 160-220°C. 
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Reference ex^Ip 2m 
6- (4-Aminohftnzovl) -1 , 4 . 5 fi-r ptrahyrirnnvr^ypl o n , 4-nl = 

thienoM .P^ laggninp 
A mixture of 2.0 g of 6- ( 4-nitrobenzoyl ) - 
1,4,5, 6-tetrahydropyrazolo [3 , 4 -£] thieno [3 f 2-fc] azepine in 
40 ml of absolute ethanol is stirred under argon while 
1.6 ml of hydrazine' is added. The reaction mixture is 
heated at 60°C for 1.5 hours. The reaction mixture is 
cooled to room temperature and 400 mg of 10% Pd/C added 
and the reaction mixture heated at 100°C for 1.5 hours. 
The reaction mixture is filtered through diatomaceous 
earth and the cake washed with methylene chloride. The 
filtrate is concentrated in vacuo to a residue which »s 
crystallized from ethyl acetate :hexane to give 1.4 g cf 
the desired product as yellow crystals, 242-260°C. 

Reference SsaiDElg 222 
7 " r f Dime^v1aminn)niPrh vlpr 1 p1 -4 , 5 , f ,?-^r.r a > 1 vrirn-4 - /?- 
chloro-4-rv rroben^m/l ) -an- r h j eno [ ? .?-h^ a?cr^-o-^ 

A mixture of 3.0 g of 4 . 5 , 6 , 7 -tetrahydro-4 - ( 2- 
chloro-4-nitrobenzoyl) -8H-thieno [ 3 , 2 -£] azepin-6 -one and 
20 ml of tert-butoxy-bis (dimethylamino ) methane is heated 
on a steam bath 2 hours followed by the addition cf 1C 
ml of methylene chloride. The reacticn mixture is 
refluxed for 1 hour. The reaction mixture is evaporated 
in vacuo to a residue which is diluted with 100 ml cf 
methylene chloride and filtered through a pad of hydrous 
magnesium silicate. The filtrate is filtered through a 
short column of silica gel to give 2.45 g of the desired 
product as a yellow fca^. 

Reference r xamn io ?n 
6- (2-ChloT-o- 4-nir.rohhen2nvi ^ -1 , 4 . 5 . P- 
tetrahvdropvrazolon . 4-dl rhi pnn r? . 2-hia7^nc 
To a mixture of 2.2 g of 7- [ (dimethyl- 
amino ) methylene] -4 , 5, 6 , 7 -tetrahydro-4 - ( 2 -chiorc-4 - 
nitrobenzoyl) -8H-thieno [3 ,2-fc] azepine in 40 ml cf 
ethanol is added 3 41 jil of hydrazine followed by heating 
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at 60°C for 1.5 hours. The volatiles are evaporated in 
vacuo to a residue which is dissolved in 100 ml of ethyl 
acetate and filtered through a pad of hydrous magnesium 
silicate. The filtrate is evaporated in vacuo to give 
1.85 g of the desired product as a yellow-orange solid. 

Reference Example 2Q4 

6- f 2-Chloro-4-aminohPTi*nvl 1-1.4.5.6- 
r.gr.rahvdropvrazolon . 4-ril thienof3 . 2-blazenine 

A mixture of 1.8 g of 6- (2-chloro-4-nitro- 
benzoyl) -1,4,5, 6-tetrahydropyrazolo [3 , 4-£] thieno [3 , 2-fc] - 
azepine in 35 ml of absolute ethanol is added 5.42 g cf 
tin (II) chloride followed by heating at reflux for 1 
hour at 80°C. The volatiles are evaporated in vacuo tc 
a residue which is partitioned between 150 ml of ethyl 
acetate and saturated aqueous NaHCC3 the reactants are 
stirred at room temperature for 1 hour and filtered. 
The organic layer is separated and washed with 30 ml c: 
brine, dried (Na2S04) and filtered through a pad of 
hydrous magnesium silicate. The filtrate is evaporated 
in vacuo to give 1.55 g of a yellow-orange foam. 

Reference Example 205 
7- r ( Dime thvlamino) methylene! -4.5.6. 7 -retrahvdro-4 - { 4 - 
nitrobenzovl-BH-thienon . 2 -hi azepin-8-one 

A mixture of 3.2 g of 4 , 5 , 6 , 7 -tetrahydro-4- { 4- 
nitrobenzoyl) -8H-thieno [ 3 , 2-fc] azepin-8-one and 32 ml of 
tert-butoxybis (dimethylamino) methane is heated on a 
steam bath for 3.5 hours. The reaction mixture is 
allowed to stand for 48 hours. The reaction mixture is 
evaporated in vacuo and the concentrate is dissolved ir. 
150 ml of methylene chloride and filtered through . 
hydrous magnesium silicate two times. The volatiles are 
evaporated in vacuo to a residue which is dissolved in 
25 ml of ethyl acetate and filtered. The filtrate is 
cooled to give 3.2 g of the desired product as a light 
orange solid, m.p. 214-216°C. 
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Reference FramnlP ?ns 

W-r4-r r7-fp i m ethvlaminoin<»«-hvlffn^n-«i. fi 1^^^^^^ 
QXP-4K-r . h i. PnP f 2 , 2 -M flzeo: n-4 -vl ) rsrhnnvl i Bfrgav] i - 2 - 

A mixture of 100 mg of N- [4- [ {5 , 6 , 7 , 8-tetra- 
hydro-8-oxo-4£-thieno [3 , 2-bJazepin-4-yl) carbonyl] - 
phenyl] -2-methylbenzamide and 1 ml of Cert -but oxybis- 
( dimethylamino ) methane is heated at 50°C for 1 hour. To 
the reaction mixture is added 3 ml of methylene chloride 
and heating continued for an additional 2 hours at 60- 
70°C. The volatiles are evaporated to a residue which 
is dissolved in 25 ml of methylene chloride and filtered 
through a pad of hydrous magnesium silicate. The 
filtrate is evaporated ia vanm to a residue which is 
purified by chromatography on preparative thick layer 
silica gel plates by elution with ethyl acetate to 
afford 20 mg of the desired product as a light yellow 
solid. 

Referpr.ro r r amn1 £ -?n7 
2 -C1-.1 [ 'diniPrhviaminnlmprhv l PnP i - 4 5 f -_ 

te:r3^nrn-a-^.ni,rrnhPn7rn;i ,.fl H .rbs a r,r)ri,7.bi ?w ^.c. 

one 

A mixture of 1.1 g of 2 -chioro-4 , 5 . 6 , 7 - 
tetrahydro-4 - ( 4 -nitrobenzoyl ) -8H-thieno [ 3 , 2-bJ azepir.-S - 
one and 11 ml of t ertbutoxy -bis (dimethylamino ) methane is 
heated at reflux for 3.5 hours. The reaction mixture is 
allowed to stand for 24 hours. The reaction mixture is 
evaporated in VSCUP and the concentrate is purified by 
column chromatography on silica gel to give 520 mg cf 
the desired product as a non-crystalline solid. 

Reference E^nlP ?na 
e-Chloro-2 .4.5. 6-r.gr.rah Y *1-rr.-2-inprhv1 -*-(£- 
nitrohpn7ov1 )pvrazolon . a-rtif hisnnn . ?-hiay^<nc 

A mixture of 500 mg of 2-chloro-7- [ (dimethyl- 
amino) methylene] -4 , 5 , 6 . 7- tetrahydro-4- (4 -nitrobenzoyl) - 
8H-thieno [3 . 2-bJ azepin-8-one in 15 ml of absolute 
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methanol is stirred under argon while 131 jal of N- 
methylhydrazine is added. The reaction mixture is 
heated at 80°C for 18 hours. The reaction mixture is 
cooled to room temperature and concentrated in vacuo to 
give 420 mg of the desired product as a solid. 

Reference Example 209 

^P^r a hvdrQDvra^olof3. 4-dlpvrido T3 . 2 -bl azepine 

As described for Reference Example 204, 6-(2- 
chloro-4-nitrobenzoyl) -1,4,5, 6- tetrahydropyrazolo- 
[2 , 4-d]pyrido[3 , 2 -b] azepine is reduced with stannus 
chloride (SnCl2) in ethanol to give the product as a 
solid. 

Reference Example 210 

5- ( 2 -Chlorp-4-aininQbenzQYl 1 -4 , lQ-<aihv<3r<?-5H-T?v;ri gp f;,2- 

b 1 thieno [ 2 , 3 -e ] a^erine 
As described for Reference Example 204 5- (2- 
chloro-4-nitrobenzoyl) -4 , lO-dihydro-52-pyrido [ 3 , 2-fc] - 
thieno [2 , 3-,&] azepine is reduced with stannus chloride 
(SnCl2) in ethanol to give the product as a solid. 

Reference example 211 

5 - 2 - Chlcro-4-amincbenzovl ) - 6 , 10 -dihvdro- 5H-rvr ido r 3 . 2 - 

bl thieno f 3 . 2 -el azepine 
As described for Reference Example 204 5- (2- 
chloro-4-nitrobenzoyl) -6 , 10-dihydro-5i;-pyrido [3 , 2-fc] - 
thieno [3 , 2-£.] azepine is reduced with stannus chloride 
(SnCl2) in ethanol to give the product as a solid. 

Reference Example 212 

5- r4-Nitrobenzovl) -6.7.8. 9 - tetrahvdm-SH-Dvr ido- 

f 3 i 2-bl azepine 

A solution of 2.96 g of 6 , 7 , 8 , 9-tetrahydro-5ii- 
pyrido [3 , 2-fc] azepine, 3,03 g of triethylamine and 4.45 g 
of 4-nitrobenzoyl chloride in 3 0 ml of dichloromethane 
is stirred under argon at room temperature for 4 hours. 
The mixture is poured into water and the organic layer 
separated and washed with saturated NaKC03 , H20 and 
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brine. The organic layer is dried (Na2S04) and filtered 
through a thin pad of hydrous magnesium silicate. The 
filtrate is concentrated to dryness to give 6.3 5 g of 
solid. Trituration with 25 ml of dichloromethane gives 
.5.50 g of light yellow solid. A sample from a prior run- 
in trituration gives white crystals, m.p. 231-233°C. 

ReferencP F.v^plp 71? 
5- (4-Nlr.rQbenZOVl) -6 ,7,8 np n . 2 -hi - 

azeoine. l-oxiri*> 
A mixture of 1.18 g of 5- (4-nitrobenzoyl) - 
6,7,8,9-tetrahydro-5H-pyrido[3,2-£>]azepine and 1.37 g of 
3-chloroperoxybenzoic acid in 10 ml of dichloromethane 
is stirred at room temperature overnight under argon. 
The mixture is diluted with 15 ml of dichloromethane and 
the solution washed with 1 N NaHC03 , K2O, brine and 
dried (Na2SC>4). The solution is filtered through a thin 
pad of hydrous magnesium silicate. The filter pad is 
washed with 50 ml of ethyl acetate. Then the filter pad 
is washed with ethyl acetate-methanol (5:1) and the 
ethyl acetate-methanol wash collected and the solvent 
removed to give 0.86 g of crystals, m.p. 231-223°C. 

Reforpn rg Fv^mplg 214 
5- (2-Chloro-4-nir_rohP n?ovi ) -6 . 7 , 8 . Q - 1 etrahvdro- FK- 
ovridon . 

A mixture of 0.497 g of 5- (2-chloro-4-nitro- 
benzoyl) -6,7,8, 9-tetrahydro-5]i-pyrido [3 , azepine and 
0.38 g of 3-chloroperoxybenzoic acid in 7 ml of di- 
chloromethane is refluxed under argon for 16 hours. The 
solvent is removed under argon and to the residue is 
added water. The mixture is extracted with dichloro- 
methane and the extract washed with 1 N NaHCOs , H20 and 
dried (Na2S04) . The solution is filtered through a thin 
pad of hydrous magnesium silicate. The pad is washed 
with ethyl acetate and then with ethyl acetate-methanol 
(9:1). The ethyl acetate-methanol wash is collected 
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separately and the solvent removed under vacuum to give 
the product as a glass, m.p. 110-125°C. 

Reference Example 215 
5- (2-ChlQ3rQ-4-TiitrQbenzgyl ) -?-hvflrQXY-5 ,7,8,9- 

t-fir_rahvdro-5H-Pvrido [ 3 , 2-bl azepine , O-acet^e 

A mixture of 0,49 g of 5- (2-chloro-4- 
nitrobenzoyl) -6,7,8, 9-tetrahydro-5H-pyrido [3 , 2- 
fc] azepine, 1-oxide in 5 ml of acetic anhydride is heated 
in an oil bath at 90° for 3 6 hours. Toluene (25 ml) is 
added and the mixture concentrated under high vacuum. 
The process is repeated and the residue chromatographed 
on silica gel preparative plates with ethyl acetate as 
solvent to give 0.24 g of crystals, m.p. 162-165°C. 
Anal. Calc'd for C18H15CIN3O5 . C55.5; H,4.1; N,10.S. 
Found: C55.5; H,4.0; N,10.6. 

RgferonrP Fvample 216 
5- f4-Nitrcbenzovl) -9-hvdroxv-£ .7.8 .Q-tetrahvdro-SH- 
pvrido r 3 , 2 -bl azeping , O-arotatfi 

A mixture of 0.58 g of 5- ( 4 -nitrobenzcyl ) - 
6,7,8, 9-tetrahydro-5ii-pyrido [3 , azepine, 1-oxide and 
5 ml cf acetic anhydride in 10 ml of dichloromethane is 
refiuxed for 2 days. An additional 2 ml of acetic 
anhydride is added and the mixture refiuxed 2 days. To 
the mixture is added toluene (3 0 ml -twice) and the 
solvent removed under high vacuum. The residue is 
chromatographed on silica gel preparative plates with 
ethyl acetate as solvent to give 0.37 g of crystals, 
m.p. 135-137°C. 

Reference Example 217 
5- [ 4 -Nitrobenzovl ) -9 -hydroxy -6 ,7,8, 9-tetrahvdrc-5H- 
pyridof!? . 2-blazgpine 
To a mixture of 0.5 g of 5- (4 -nitrobenzcyl) -9- 
hydroxy-6 ,7,8, 9-tetrahydro-5H-pyrido [3 , 2 -fa] azepine, £- 
acetate in 10 ml of methanol-water (8:2) is added KKCO3 
and the mixture stirred at room temperature overnight. 
The mixture is concentrated under vacuum, diluted with 
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10 ml of water and extracted with ethyl acetate. The 
extract is dried (Na2S04) and the solvent removed to 
give the product as a solid. Chromatography on silica 
gel with ethyl acetate as solvent gives crystals, m.p. 
182-185°C. 

Reference ExamnU ?1fl 
5,6.7, p-Tstrahvdro-5- u-ni rmhpn^vi ) -qn-nvr^ n 0 r g . ?-m - 

azepin-o-nnp 
A mixture of 0.5 g of 5- ( 4-nitrobenzoyl ) -9- 
hydroxy-6,7, 8, 9-tetrahydro-5H-pyrido[3,2-h]azepine in 5 
ml of dimethyl sulfoxide and 1 ml of acetic anhydride is 
stirred at room temperature 16 hours. To the mixture is 
added 10 ml of water and 1 n NaHCC>3 . The mixture is 
extracted with ethyl acetate and the extract washed with 
water, 1 N NaHC03 , brine and dried. The solvent is 
removed to give a solid. chromatography on silica gel 
with ethyl acetate as solvent gives the product as a 
solid, m.p. 188-190°C. 

Ref °rf>nc-p gyam^ig 219 
5 , f , 7 . P-Tofr-ghvriT-n-^ - f 2 - r M nrp r.\> i j 
nvririnn T-hl^pn in-Q-onp 
As described for Reference Example 21=, 5-<2- 
chloro-4-nitrobenzoyl) -9-hydroxy-6.7. 8, 9-tetrahydro-5ii- 
pyrido [3 , 2-bJazepine is reacted with dimethylsuif oxide- 
acetic anhydride to give the product as a solid. 

6.7.R, Q-Tpr^hvdrn-Q- (4-nirrnhpn7 oyi ) -CH-rvricn [ 7 . ?- 

blazPnin-^-^a 

To a solution of 2.11 g of 6 , 7 , 8 , 9-tetrahydro- 
5fl-pyrido[2,3-dJazepin-5-one in 40 ml of dichloromethane 
is added 3.28 g of solid NaHC03 . To the stirred mixture 
under argon is added dropwise 3.14 g of 4-nitrobenzoyl 
chloride in 3 0 ml of dichloromethane containing 2 ml of 
tetrahydrofuran and the mixture is stirred overniaht. 
To the mixture is added tetrahydrof uran and water and 
the mixture filtered. The solid is washed with 
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chloroform (solid, dissolved) and the organic layer of 
the filtrate separated. The organic layer is filtered 
through MgS04 and the filtrate concentrated to dryness 
to give a white solid. The solid from two runs is 
dissolved in ethyl acetate-CH2Cl2 (2:8) and filtered 
through short silica gel column and the product' fraction 
collected. The solvent is removed and the solid dis- 
solved in hot chlorof orm-methanol and the solution 
treated with activated carbon. The mixture is filtered 
through diatomaceous earth and the filtrate concentrated 
to dryness under vacuum to give 7.73 g of white 
crystals; Mass Spectrum (CI) (CH4): 312 (MH+ ) . 

Reference Examnle 221 
6 - r [ Dimethyl amino ) methylene 1 -6.7,8, 9 -t etrahvcro-9 - ( 4 - 
r.ir.rQbenznvU -5H-nvrido [ 7 , 3 -bl azenin-^one 

To a slurry of 0.50 g of 6 , 7 , 8 , 9-tetrahydro-9- 
( 4-nitrobenzoyl ) -5ii-pyrido [2 , 3 -£] azepin-5-one in 10 ml 
of tetrahydrofuran under argon is added 0.7 0 g of tert - 
butoxy-bis ( dimethyl amino ) methane and the mixture is 
stirred at room temperature overnight. The volatiles 
are removed under vacuum and the residue in ethyl 
acetate-CK2Ci2 (2:8) filtered through a shore column cf 
silica gel. The silica gel is washed with ethyl acetace 
(discard) and then with chloroform containing 3% 
methanol to give 0.51 g of the product as a yellow 
solid. 

Reference Example 222 

6- r ( Dimethvl amino) methylene! -6.7.8. 9-^etrahvdro- D - ( 2 - 
chloro-4 -nitrobenzov 1 ) -5H-ovr ido f 2 , 3 - bl azer>ir.-5 - one 

To a solution of 0.20 g of 6 , 7 , 8 , 9-tetrahydro- 
9- (2-chloro-4-nitrobenzoyl) -5H-pyrido [ 2 , 3-Jq] azepin-5-one 
in 2 ml of dioxane is added 0.504 g of £ejLL-butoxybis- 
(dimethylamino) methane and the mixture is stirred at 
room temperature. The volatiles are removed under high 
vacuum. The residue is dissolved in ethyl acetate 
-CH2CI2 (3:7) and the solution passed through a short 
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column of silica gel (ethyl acetate -CH2CI2) eluate is 
discarded). Elution with ethyl acetate -CH2CI2 (8:2) 
gives the product as a yellow glass (0.19 g) ; Mass 
Spectrum (CI) (CH4); 401 (MH + ) . 

Reference Example 223 

1,4,5,6 -Tetrahvdro-6- ( 4 -nitrobenzovl ) pvrazelc [ 3 . 4 - 
dl pvr ido f 2 , 3 -hi azepine 
To a slurry of 0.51 g of 6- [ (dimethylamino) - 
methylene] -6, 7 , 8 , 9-tetrahydro-9- (4-nitrobenzoyl ) -5£- 
pyrido [2 , 3-fc] azepin-5-one in 17 ml of methanol under 
argon is added 0.14 g of hydrazine hydrate. The mixture 
is stirred overnight and the solvent removed under 
vacuum. The residue is dissolved in hot chloroform- 
methanol (95:5) and filtered through silica gel and 
washed filter pad with chlorof orm-methanol (95:5). The 
filtrate is concentrated to dryness to give 0.48 g cf 
yellow solid. 

Reference Example 224 
1,4.5. £ -TQtrahvdro-^ - ( 4 -aminobenzovl )r:vr=zclc r 1 . - 

pvrido [ 2 , 3 -bl azerine 
To a slurry of 0.170 g of 1,4,5, 6-tetrahydro- 
6- (4-nitrobenzoyl) pyrazolo [3 , 4-alpyrido [2,2 -£J azepine in 
8 ml of ethanol under argon is added 0.573 g of stannous 
chloride dihydrate (SnCl2 *2H20) . The mixture is reflux- 
ed for 1 hour, diluted with ice-water and made basic 
with 10% NaHC03 solution. The mixture is stirred 3.5 
hours and extracted with chloroform (3 times). The 
extract is dried (MgS04) and the solvent removed under 
vacuum. Chromatography on silica gel with ethyl acetate 
as eluent gives 0.10 g of off-white crystals. 

Reference Example 225 
8 - f (Dimpr.hvlaminn)niPrhvlene] -5.6.7. 8-tetrahvdro-5- ' 4- 
nitrobenzovl ) -QH-pvridn f 3 . 2-bl azepin-?-one 

As described for Reference Example 221, 
5,6,7, 8-tetrahydro-5- (4-nitrobenzoyl ) -9£-pyrido [ 3 , 2-£] - 
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azepin-9-one is reacted with Jisrt-butoxybis (dime thy 1- 
amino ) methane to give the product as a solid. 

Reference Ex ample 226 
1.4.5. 6 -Tetrahvdro-6 - ( 4 -ni rmh ^nzovl ) nvrazolo r ^ . - 

pvrido T3 .2-hl azppinp 
As described for Reference Example 223, 8- 
[ (dimethylamino) methylene] -5, 6, 7, 8-tetrahydro-5- (4- 
nitrobenzoyl)-9H-pyrido[3,2-i2]azepin-9-one is reacted 
with hydrazine hydrate to give the product as a solid, 
m.p. 255-256°C. 

Reference Fxamnle 227 
5 , 6-Dihvdro-g- f 4-aminoben?ov1 ) -4H-icnxazolo f 5 , 4-d 1 - 

thienofV2-h1a7P r ^no 
A mixture of 0.50 g of 7- [ (dimethylamino) - 
methylene] -4,5, 6 , 7-tetrahydro-4 - (4-nitrobenzoyl) -82- 
thieno [3 , 2-fc] azepin-8-one, 0.234 g of hydroxy lamine, 
hydrochloride and 16 ml of methanol is refluxed for 4 
hours. The mixture is chilled and filtered and the 
solid washed with a small amount of cold methanol and 
cold ethyl acetate to give 0.41 g of tan crystals, m.p. 
218-222°C. The preceding compound in ethancl is 
refluxed with SnCl2*H20 for one hour, cooled and diluted 
with ice-water. The mixture is made basic with 10% 
NaHC03 and is stirred for 3.5 hours at room temperature. 
The mixture is extracted with ethyl acetate and the 
extract washed with brine. The extract is dried 
(Na2S04) and the solvent removed. The residue is 
chromatographed on silica gel with ethyl acetate-hexane 
as solvent to give the product as a solid. 

Reference Fv ample 22 8 
5.6.7. a-Tetrahvdro-5- ( 4 -ni fmh enzovl > -9H-nvri do [ 2 . 2-bl - 

azepin-Q-one 

A mixture of 0.313 g of 5- ( 4-nitrobenzoyi ) -9 - 
hydroxy- 6 , 7,8, 9 -tetrahydro-5H-pyrido [3 , azepine, 4 ml 
of CH2CI2 and 0.75 ml of dimethylsulf oxide is chilled to 
-25°C and 0.405 g of cyanuric chloride is added. The 



WO 96/22295 



-93- 



PCT/US96/01472 



mixture is allowed to stand at -25°C for 6.5 hours and 
0.41 g of triethylamine is added. The mixture is 
stirred 10 minutes and poured into water. The mixture 
is extracted with dichloromethane and the extract washed 
with water, brine and dried (Na2S04) . The solvent is 
removed to give 0.39 g of solid. Chromatography on 
silica gel with ethyl acetate as solvent gives 0.17 g cf 
crystals, m.p. 188-190°C. 

Methvl 4 - T f n . 1 ' -g-nhpny] 1 -?-rpr b 0 nvl ) styi^M - ~ , 

methnwhP^n^p 

A mixture of 10.0 g of [1, 1 ■ -biphenyl] -2- 
carboxylic acid in 75 ml of methylene chloride and 12.52 
g of oxalyl chloride is stirred at room temperature for 
15 hours. The volatiles are evaporated in vacuo to give 
11.06 g cf an oil. A 2.16 g portion cf the above cil in 
25 ml of methylene chloride is reacted with 1.61 g of 
methyl 4 -amino -3 -methoxybenzoate and 1.3 0 g cf N,N- 
diisopropylethylamine by stirring at rocm temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 } . The organic layer is passed through 
hydrous magnesium silicate and hexane added to the 
filtrate at the boil to give 3.20 g of the desired 
product as a crystalline solid, m.p. 115-I17°C. 

Reference Ex^mnio 
Methvl 4- r ' n . 1 ' ^.inhPnvl ] -2-rarhnnvl ) nnl 

chlnrnhpn 7 ^ r o 
A solution of 2.37 g of [1, 1 ' -biphenyl] -2- 
carbonyl chloride in 10 ml of methylene chloride is 
added dropwise to an ice cold solution of 1.84 g of 
methyl 4-amino-2-chlorobenzoate and 1.49 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride. 
The reaction mixture is stirred at room temperature fcr 
18 hours and washed with water, saturated aqueous NaKCC". 
and the organic layer dried (Na2S04 ) . The organic layer 
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is passed through a pad of hydrous magnesium silicate 
and hexane added at the boil to give 1.1 g of the 
desired product as a crystalline solid, m.p. 132-134°C. 
M+H=365 

Reference Example 221 

4 - n n. 1 ' -Biphenvll -2-carbonvl ) aminol ^-chlgroher.^ir 

Acid 

A mixture of 3.0 g of methyl 4-[([l # l'- 
biphenyl] -2-carbonyl) amino] -2-chlorobenzoate in 75 ml of 
absolute ethanol and 2.0 ml of 10 N sodium hydroxide is 
heated on a steam bath for 3 hours. Water is added to 
obtain a solution which is extracted with methylene 
chloride. The aqueous phase is acidified with acetic 
acid and the resulting solid collected and dried in 
vacuo at 80°C to give 0.1 g of the desired product as a 
crystalline solid, m.p. 217-219°C 

Reference Examnl* 222 
4- [ [ ri . 1 ; -Biohenvl 1 -2-carbonvl ) -ar.ir.o 1 -3 -^.e:r.c:c/beH:ovl 

Chloride 

A solution of 2.69 g of 4- [ ( [1, 1 ' -ciphenyl] -2- 
carbonyl] amino] -3-methoxy benzoic acid in 5 mi cf 
thionyl chloride is heated on a steam bath fcr 1 hour 
under Argon. The volatiles are removed jLh vacuo to give 
a residue which is stirred with hexane to give 2.5 6 g of 
crystalline solid, m.p. 121-123°C. M+=361. 

Reference Example 22; 

Methvl 4 - r f f 1 , 1 ; -Biphenvll -2 -carbcr.vl ] a^ir.c ] benzoat e 
A mixture of 10.0 g of [ 1 , 1 ' -bipheny 1 ] -2 - 
carboxylic acid in 75 ml of methylene chloride and 12.52 
g of oxalyl chloride is stirred at room temperature for 
18 hours. The volatiles are evaporated in vacuo to give 
11.66 g of an oil. A 7.5 g portion of the above oil in 
25 ml of methylene chloride is added dropwise to a 
solution of 4.53 g of methyl-4 -aminober.zoate and 4.3 g 
of N, N-diisopropylethy lamine in 100 mi cf methylene 
chloride at 0°C . The reaction mixture is srirred at 
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room temperature for 18 hours and washed with water, and 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate and hexane added to the 
filtrate at the boil to give 8.38 g of the desired 
product as a crystalline solid, m.p. 163-165°C. 

Referencp EsaiDBlg 21A 
4-f [ ri,l'-BiPhftnvn-2-ra^hnnv1 <^ r ,n1hPn7n^ tr<n 

A 3.15 g sample of methyl 4 - [ ( [ 1 , 1 ■ -biphenyl J - 
2-carbonyl)amino]benzoate is refluxed for 8 hours in 100 
ml of ethyl alcohol and 2.5 ml of ION sodium hydroxide. 
The cooled reaction mixture is acidified with [[? acid;] 
and the desired product collected and dried to give 2.9 
g of the desired product as a solid m.p. 246-249°C. 
M+K=318. 

Refergnro P yamnio 7 -^ 
' UilUJ -Bii>h*»nvl ] - ?-rarhnrv1 ) a^ i nnl hpn,n V i rM Hq 
A mixture of 1.39 g of 4- [( [1, l ■ -biphenyl] -2- 
carbonyl) amino] benzoic acid in 2.0 ml of thionyl 
chloride is heated on a steam bath for 1 hour. Cold 
hexane is added and the crystalline solid collected and 
dried to give 1.3 4 g of the desired product, m.c. 116- 
120°C. 

Reference FysmnU 221 
2- I PhPnvlmethvl )h en7nvi rhlorjfip 
A mixture of 5.0 g of 2- (phenylmethyi) benzoic 
acid in 5.0 ml of thionyl chloride is heated on a steam 
bath for 1 hour. The volatiles are evaporated ia vacur 
to give 5.74 g of the desired product as an oil. M + =227 
as methyl ester. 

Reference Eyamnip 777 

ttSthvl [?- fPhenvlmprhvl )h P n7n v1 lsminnlhpn.^rp 

To 3.03 g of methyl 4 -aminobenzoate and 2 . 12 g 
of N,N-diisopropylethylamine in 75 ml of methylene 
chloride is added 5.54 g of 2- (phenyimethyi ) benzoyl 
chloride and the reactants stirred at room temperature 
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for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate two times and hexane added to 
the filtrate at the boil to give 5.04 g of the desired 
product as a crystalline solid, m.p. 138-139°C- 

Rpf^r^ncfi Example 23 8 
gnrHum 4-r T2 - f Phenvlmethvl ) bengnvl 1 amino 1 ber.zoat e 
A mixture of 4.90 g of methyl 4- [ [2- (phenyl- 
methyl) benzoyl] amino Ibenzoate in 100 ml of absolute 
ethanol and 3.50 ml of 10 N sodium hydroxide is heated 
on a steam bath for 3 hours. The aqueous phase is 
filtered and the resulting solid' collected and dried to 
give 4.25 g of the desired produce m.p. 340-346°C. 

Rpforgnce Example 23 9 
4- r f 2- f Phenvlmethvl ) benzoyl! amino 1 benzc ic Acid 
A mixture of 4.0 g sodium 4-[[2- 
( pheny lme thy 1) benzoyl] amino] benzoate is suspended in 
water and the pH adjusted to 5 with acetic acid. The 
solid is collected by filtration and dried at 80°C ia 
vacuo to give 3.75 g of the desired 'product , 246-247°C. 
M+=332 . 

Reference Examrlp 240 
4- f r 2- fphenvlmethvllbenzovllaminolbenzo vl Chloride 
A mixture of 2.0 g of 4- [ [2- (pheny Imethyl ) - 
benzoyl] amino] benzoic acid in 2.0 ml of thionyl chloride 
is heated on a steam bath for 1 hour. The volatiles are 
evaporated in vacuo to give 1.53 g of the desired 
product as an oil. M+=346 as methyl ester. 

Reference Rxample 241 

Mprhvl A - r f ( ^Phenvimerhvl ) b pn?c?vl 1 amino 1 -2-chloro- 

A mixture of 5.0 g of 2- (pheny Imethyl ) benzoic 
acid in 5.0 ml of thionyl chloride is heated on a steam 
bath for 1 hour. The volatiles are evaporated ±z 
to give 5.70 g of an oil. A 2.85 g portion cf the above 



-97- 



oil in 25 ml of methylene chloride is added to a 
solution of 50 ml of methylene chloride containing 1.85 
g of methyl 4-amino-2-chlorobenzoate and 1.65 g of N,N- 
diisopropylethylamine by stirring at room temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHCOs and the organic layer 
dried (N32S04 ) . The organic layer is passed through 
hydrous magnesium silicate two times and hexane added to 
the filtrate at the boil to give 2.96 g of the desired 
product as a crystalline solid, m.p. 133-135 3 C. M+=380. 

Reference Fv^nU 2A2 
Methvl 4- r r r2-PhpnvlTnprTn Y i I hen?nv1 1 amino 1 

A solution of 2.85 g of 2- (phenyimethvl) - 
benzoyl chloride in 25 ml of methylene chloride is added 
dropwise to an ice cold solution of 1.84 g cf methyl 4- 
amino-3-methoxybenzoate and 1.61 g of N, N-ciisopropyl- 
ethylamine in 50 ml of methylene chloride. The reaction 
mixture is stirred at room temperature for 13 hours and 
washed with water, saturated aqueous NaHCO;, and the 
organic layer dried (Na2S04 ) . The organic layer is 
passed through a pad of hydrous magnesium silicace and 
hexane added at the boil to give 2.2 g of the desired 
product as a crystalline solid, m.p. 129-131°C. M^=376 . 

2-ChlorO-4-r r f? "Phenyl methvl ) hcn.nyl 1an)in P 1ben gn j r *rir| 

A mixture of 2.8 g of methyl 2 -chloro-4- [ [ (2 - 
phenylmethyl) benzoyl J aminobenzoate in 75 ml cf absolute 
ethanol and 1.84 ml of 10 N sodium hydroxide is heated 
on a steam bath for 3 hours. Water is added to obtain a 
solution which is extracted with methylene chloride. 
The aqueous phase. is acidified with acetic acid and the 
resulting solid collected and dried in vacuo at 80°C to 
give 2.6 g of the desired produce as a crystalline 
solid, m.p. 184-187°C. M+H=366. 
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Reference Exams 1 s 244 

3-Mer_hoxv-4-r f (2-phenvlmftf.hvl ) benzoyl 1 aminol hfin?naro 
A mixture of 2.05 g of methyl 4- [ [ (2-phenyl- 
methyl) benzoyl] amino] -3 -methoxybenzoate in 75 ml of 
absolute ethanol and 1.4 ml of 10 N sodium hydroxide is 
heated on a steam bath for 3 hours. Water is added to 
obtain a solution which is extracted with methylene 
chloride. The aqueous phase is acidified with acetic 
acid and the resulting solid collected and dried in 
vacuo at 80°C to give 1.87 g of the desired product as a 
crystalline solid, m.p. 176-178°C. M+H=362. 

Reference Example 245 
3 -Methoxv-4 - [ [ f 2 -phenvlmethvl ] benzovl 1 amino 1 benzoyl 

Chloride 

A mixture of 1.71 g of 3 -methoxy-4- [ [ (2- 
phenylmethyl) benzoyl] amino] benzoic acid in 2.0 ml of 
thionyl chloride is heated on a steam bath under Argon 
for 1 hour and hexane added. The resulting solid is 
collected and dried to give 1.71 g cf the desired 
product as a crystalline solid, m.p. 130-12 5°C . M+=376 
as the methyl ester. 

Reference Example 24 5 

[ 4 ; - { Trif luoromethvl ) -1 , 1 ' -biohenvl 1 -2 -csrbonvl Chloride 

A mixture of 5.0 g of 4 * - ( trif lucromethyl) - 
[1, 1 • -biphenyl] -2 -carboxy lie acid in 5 . 0 ml cf thionyl 
chloride is heated on a steam bath under Argon for 1 
hour and hexane added. The resulting solid is collected 
and dried to give 5.3 6 g of the desired product as a 
colorless oil. M + =280 as methyl ester. 

Reference Example 247 

Merhvl 2-Chloro-4-r f [ 4 [ trif luoromethvl \ fl.l'- 

fcipheny 11 carbonyl ) amino 1 benzoa we 

A solution of 3.13 g of [ 4 ' - ( trif luoromethyl ) ■ 
[ 1 , 1 ' -biphenyl] -2- carbonyl chloride in 25 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 1.84 g of methyl 4-aminobenzoate and 1.43 g 
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of N,N-diisopropylethylamine in 50 ml of methylene 
chloride. The reaction mixture is stirred at room 
temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through a 
pad of hydrous magnesium silicate and hexane added at 
the boil to give 3.36 g of the desired product as a 
crystalline solid, m.p. 164-165°C. M+=396. 

3-Methoxv-4- r ( f 4 ' - f t-r jf lunrnmpr.hv1 HI . 1 ; -binhcnyii 
carbQnvl)amino1hP n?nvi fMn^nP 
A mixture of 2.0 g of 3 -methoxy-4 - [ ( [ 4 ' - 
( trifluoromethyl) [1,1' -biphenyl] -2- 

carbonyl) amino] benzoic acid in 20 ml of thionyl chloride 
is heated on a steam bath under Argon for 1 hour and 
hexane added. The resulting solid is collected and dried 
to give 1.92 g of the desired product as a crystalline 
solid, m.p. 136-138°C. 

Reference EyamnU ?4Q 
3-Me^/-4- r ( T4 ; -i- rif Inoromorhvi ; LLJj -biPhf-r.vl ] - — 
carbonyl ) &m inn 1 por.z^ i r. Acid 
A mixture of 3.78 g of methyl 3-methcxy-4- 
[ ( [ 4 ' - trifluoromethyl ) [ 1 , 1 • -biphenyl ] -2 -carbonyl ) amino ] - 
benzoate in 75 ml of absolute ethanol and 2.20 ml of 10 
N sodium hydroxide is heated on a steam bath for 3 
hours. Water is added to obtain a solution which is 
extracted with methylene chloride. The aqueous phase is 
acidified with acetic acid and the resulting solid 
collected and dried la vacuo at 80°C to give 3.49 g of 
the desired product as a crystalline solid, m.p. 213- 
215°C. 

Reference F^mnlo 
Methvl VMQt:hoyv-4 -f f T4 ; -*»r i f luornmgr.hvi ) M . - ' - 
biohenvl 1 -2-r^-r bonvl ) amino! bqnzsar.p 
A solution of 3.56 g of [4 1 - (trif lucre- 
methyl ) [1, 1 ' -biphenyl] -2 -carbonyl chloride in 25 ml of 
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methylene chloride is added dropwise to an ice cold 
solution of 1.81 g of methyl 4-amino-3 -methoxybenzoate 
and 1.62 g of N,N-diisopropylethylamine in 50 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through a 
pad of hydrous magnesium silicate and hexane added at 
the boil to give 3.9 g of the desired product as a 
crystalline solid, m.p. 112-113°C 

Reference Fxamni o 
2 -Chi oro- 4- r { f 4 ' - [ trif luoromer.hvl ) [ 1 , 1 ' -biohenvl 1-2- 
carbonvl) amino! hpn?nvl Chloride 
A mixture of 1.39 g of 2 -chloro-4- [ ( [ 4 * - 
( trif luoromethyl) [1,1* -biphenyl] -2-carbonyl) amino] - 
benzoic acid in 2.0 ml of thionyl chloride is heated en 
a steam bath for 1 hour. The reaction mixture is 
concentrated to a residue jlh vacuo to a residue. Cold 
hexane is added to the residue and the solid collected 
and dried to give 1.3 9 g of the desired product. 

Reference Eyamnlo 
2 -Chlcro - 4 - f ( r 4 1 - ( trif luoromethyl ) r 1 , 1 ' -binhenv 1 1 -2 - 
carbonvDaminol benzoic ~cid 
A mixture of 3.83 g of methyl 2-chloro-4- 
[ ( [4 ' - (trif luoromethyl) [1,1' -biphenyl] -2-carbonyi) - 
amino] benzoate in 75 ml of absolute ethanol and 2.20 mi 
of 10 N sodium hydroxide is heated on a steam bath for 3 
hours. Water is added to obtain a solution which is 
extracted with methylene chloride. The aqueous phase is 
acidified with acetic acid and the resulting solid 
collected and dried in vacuo at 80°C to give 3.42 g of 
the desired product as a crystalline solid, m.p. 187- 
189°C. 
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Refgrgnrft Fyamnle 253 
Methvl 2-rMnrn-4-f { [ A ' - f r^i f luoromethvl ) n .1 
biPhenvl 1 -2-rarbnnvl ) amino 1 hpn?n*r^ 
A solution of 3.56 g of [ 4 '- (trif luoromethyl ) - 
[1, 1 1 -biphenyl] -2-carbonyl chloride in 10 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 1*86 g of methyl 2-chloro-4-aminobenzoate 
and 1.6 g of N,N-diisopropylethylamine in 50 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried {Na2S04 ) . The organic layer is passed through a 
pad of hydrous magnesium silicate (3X) and hexane added 
to the filtrate at the boil to give 4.0 g of the desired 
product as a crystalline solid, m.p. 130-132°C. 

Reference Example 
4- r f f 4 ' - (Trif liin-r omethvl) fl.T- 
biDhenvl 1 rarhonvl j am ine 1 benzoic Acid 
A mixture of 3.0 g of methyl 4 - [ ( [ 4 ' - ( tri- 
f luoromethyl) [1,1* -biphenyl] -2-carbonyl) amino] benzoate 
in 75 ml of absolute ethanol and 2.0 ml of 10 M sodium 
hydroxide is heated on a steam bach for 2 hours . Water 
is added to obtain a solution which is extracted with 
methylene chloride. The aqueous phase is acidified with 
acetic acid and the resulting solid collected and dried 
in yacuQ at 80°C to give 2.93 g of the desired product 
as a crystalline solid, m.p. 243-245°C. K + =385. 

RefprftnrP F.vamnlo 25 5 
Methvl 6- [ f 3- f 2-Methvlpvr i di nvl ) carbonvl 1 amino 1 rvridino- 

3 -carboxylate 
To a stirred solution of 3 g of methyl 6- 
aminopyridine-3 -carboxylate and 4 ml of N,N-ciiso- 
propylethylamine in 100 ml of methylene chloride is 
added dropwise a solution of 6.4 g of 2-methylpyridine- 
3-carbonyl chloride in 25 ml of methylene chloride. The 
reaction mixture is stirred at room temperature for 2 
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hours and quenched with water. The organic layer is 
washed with water, dried (MgS04 ) , filtered and evaporated 
in vacuo to a residue which is stirred with ether and 
the resulting solid collected and air dried to give 6.8 
g of the desired product. M + =3 90. 

Reference Eaanuaifi 

fi-f n - f ?. -methvlpyr idinvl ) carhnnvl 1 aminn 1 nvr idi tip- V 

carboxvlic Arid 
To a solution of 6.5 g of methyl 6- [[3- (2- 
methy lpyridinyl ) carbonyl ] amino ] pyridine-3 -carbcxy late in 
100 ml of 1:1 tetrahydrofuran: methyl alcohol is added 20 
ml of 5N NaOH. The reaction mixture is stirred 
overnight and evaporated in v^cuo to a residue. The 
residue is dissolved in water and neutralized with 
acetic acid. The separated solid is filtered and air- 
dried to give 3.0 g of the desired produce. M^=257. 

Reference Example 2*7 
Methyl 6 - r f n. i ■ -BiohenvH -2 -carbonvl ] amino 1 -rvr: dine-3 - 

To a solution of 1.5 g of methyl 6-amino- 
pyridine-3 -carboxy late in 100 ml of methylene chloride 
is added 3 ml of N, N-diisopropyiethylamine at room 
temperature. To the stirred reaction mixture is slowly, 
added a solution of 2.5 g of [1, 1 1 -biphenyl] -2 -carbonyl 
chloride. The reaction mixture is stirred at room 
temperature for 4 hours and then quenched with water. 
The organic layer is washed well with water and dried 
over anhydrous MgS04, filtered and evaporated in vacuo 
to a solid residue. The residue is stirred with ether, 
filtered and dried to give 3.0 g of the desired 
product :M+=332 . 

Reference Example 258 

6- r f Tl . 1 ; -Biphenvn-2-carbonvHamino1pvridine-3- 

carboxvlic Acid 
To a stirred solution of 2.5 g cf methyl 6- 
[ ([1,1' -Biphenyl] -2 -carbonyl ) amino] -pyridine-3- 
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carboxylate in 50 ml of 1:1 tetrahydrofuran: methanol is 
added 10 ml of 5N sodium hydroxide and the mixture 
stirred at room temperature for 16 hours. The reaction 
mixture is concentrated in vacuo to a residue which is 
dissolved in water and neutralized with acetic acid. 
The separated colorless solid is filtered and air dried 
to give 2.0 g of the desired product :M + =318 . 

Example 1 

N-T4-T f4 . 5-DihvdrQPvrazQlnf?.4-ri1thiennf3 ,2-b1azPniTi- 
6 (1H) -vl) carbonvllphenvll - 2-rh loro-4-f luorobengatn^p 
To an ice bath cooled mixture of 29 6 mg of 6- 
(4-amincbenzoyl) -1,4,5, 6- tetrahydropyrazcio [3 , 4-fl] - 
thieno [3 , azepine in 3.5 ml of methylene chloride is 
added 417 |il of triethylamine followed by a solution of 
483 mg of 2-chloro-4-f luorobenzoyl chloride in 1.5 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours under argon. An addi- 
tional 40 ml of methylene chloride is added followed by 
2 0 ml of water. The organic layer is washed with 20 mi 
each of 2N citric acid, 1M NaHCOj and brine. The 
organic layer is dried (Na2S04), filtered through 
hydrous magnesium silicate and the filtrate evaporated 
in Vacuo to give a residue which is crystallized from 
ethyl acetate :hexane to give 520 mg of a white solid. 
To a suspension of 340 mg of the preceding compound in 5 
ml methanol is added 1.2 ml of IN NaOH. The reactants 
are stirred at room temperature for 1 hour. The 
reaction mixture is evaporated in vacuo to a residue 
which is diluted with 100 ml of ethyl acetate and 
filtered. The filtrate is washed with 3 0 mi each of 
water, brine and dried (NaS04). The organic layer is 
passed through a. pad of hydrous magnesium silicate. The 
filtrate is evaporated in vacuo to a residue which is 
stirred with ethyl acetate : hexane to give 255 mg of 
white crystalline solid, m.p. 258-256°C. 
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Examnle 2 

tj- r 4- [ f 4 , 5-Dihvdropvrazolo \3 . 4-dl thieno f 3 . 2-bl azenin- 
6 QIU zXl 1 rarbonvllphenvll -??-f luQro-2-mpr-hvlbenzamidP 
To an ice bath cooled mixture of 297 mg of 6- 
{ 4-aminobenzoyl) -1, 4 , 5 , 6-tetrahydropyrazolo [ 3 , 4-£] - 
thieno [3 , 2-b]azepine in 3.5 ml of methylene chloride is 
added 417 jil of triethylamine followed by a solution of 

432 mg of 2-methyl-5-f luorobenzoyl chloride in 1.5 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours under argon. An addi- 
tional 50 ml of methylene chloride is added followed by 
2 0 ml of water. The organic layer is washed with 20 ml 
each of 2N citric acid, 1M NaHC03 and brine. The 
organic layer is dried (Na2S04), filtered through 
hydrous magnesium silicate and the filtrate evaporated 
in vacuo to give 570 mg of a foam residue. To a sus- 
pension of 564 mg of the preceding compound in 4 ml of 
methanol and 4 ml of tetrahydrofuran is added 2.0 ml of 
IN NaOK . The reactants are stirred at room temperature 
for 2 hours. The reaction mixture is diluted with 2 ml 
of IN HC1 and evaporated ia vacuo to a residue which is 
partitioned between 50 ml of ethyl acetate and 20 ml of 
water. The resulting solid is collected, washed with 
ethyl acetate and dried to give 305 mg of the desired 
product as white crystals, m.p. 310-312°C. 

Examnlo 3 

N- r 4 - f ( 4 , 5-Dihvdropvrazolo f 3 . 4-dl thieno [ 3 . 2-bl azepin- 
f UiU -vUcarbonvll -3-chlorophenvl 1 -5-f luoro-2- 

methvlbenzamide 

To an ice bath cooled mixture of 345 mg of 6- 
{ 2 -chloro- 4-aminobenzoyl ) -1,4,5, 6-tetrahydropyrazolc- 
[3,4-d] thieno[3,2-fc]azepine in 3.5 ml of methylene 
chloride is added 417 |il of triethylamine is added a 
solution of 432 mg of 2-methyl-5-f luorobenzoyl chloride 
in 1.5 ml of methylene chloride. The reaction mixture 
is stirred at room temperature for 18 hours under argon. 
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An additional 40 ml of methylene chloride is added 
followed by 20 ml of water. The organic layer is washed 
with 20 ml each of 2N citric acid, 1M NaHC03 and brine. 
The organic layer is dried (Na2S04) , filtered through 
hydrous magnesium silicate and the filtrate evaporated 
in vflCUQ to give a foam residue. To a solution of 800 
mg of the preceding compound in 4 ml methanol and 4 ml 
of tetrahydrofuran is added 2.7 ml of IN NaOK. The 
reactants are stirred at room temperature for 1.5 hours. 
The reaction mixture is neutralized with IN KCl and 
evaporated in vacuo to a residue which is diluted with 
50 ml of methylene chloride and water and then filtered. 
The collected solid is dried at 60°C to give 275 mg of 
the desired product as an off-white solid, m.p. 310- 
312°C. 

Examnlp d 

N- f 4 - f f 4 . ^ -n-i hvdrnnvr a ?nlnf? . 4-d 1 thi Pno T ? . 2-bl a?onin^ 
6 (1H) -vl) carbcmvl 1 -3-rhlnrn nhenvl 1 -5-chloro-2- 

To an ice bath cooled mixture cf 345 mg of 6- 
(2-chloro-4-aminobenzoyl) -1,4,5, 6-tetrahydrcpyrazolo- 
[3 , 4-£j thieno [3 , 2-h] azepine in 3.5 ml of methylene 
chloride under argon is added 417 |il cf triethylamine 
followed by a solution of 482 mg of 2-f lucro-5-chioro- 
benzoyl chloride in 1.5 ml of methylene chloride. The 
reaction mixture is stirred at room temperature for 18 
hours under argon. An additional 40 ml of methylene 
chloride is added followed by 20 ml of water. The 
organic layer is washed with 20 ml each of 2N citric 
acid, 1M NaHC03 and brine. The organic layer is dried 
(Na2S04) / filtered through hydrous magnesium silicate 
and the filtrate evaporated in vacuo to give 650 mg of 
the desired product as a solid residue. To a solution 
of 500 mg of the preceding compound in 4 ml methanol and 
4 ml of tetrahydrofuran is added 1.51 ml cf IN NaOK. 
The reactants are stirred at room temperature for 18 
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hours. The reaction mixture is neutralized with IN HCl 
and evaporated in vacuo to a residue which is diluted 
with 50 ml of chloroform and washed with water, brine 
and dried (Na2S04) . The organic layer is passed through 
a pad of hydrous magnesium silicate. The filtrte is 
evaporated in vacuo to a residue which is crystallized 
from ethyl acetate containing ethyl alcohol. The 
collected solid is dried to give 215 mg of the desired 
product as an off white solid, m.p. 282-2S8°C. 

Example 5 

N- r 4 - f [ 4 . 5-Dihvdro-2 -methvlpvrazolo f 3 , 4 -c 1 thieno [ 3 , 2 -b 1 - 
a?gpin-6 (2H^ -vll carbonvl 1 phenyl 1 2 . 4-dichlorobenzamidg 
To an ice bath cooled mixture cf 290 mg of 
2,4,5, 6 -tetrahydro-2 -methy 1-6- ( 4-amincbenzoy 1 ) pyrazolo- 
[3 , 4-£] thieno [3 , 2-Jj] azepine in 4.0 mi of methylene 

chloride and 2.0 ml of dioxane under argcn is added 18 6 
|ll of triethylamine followed by 156 |il of 2 , 4 -dichloro- 

benzoyl chloride. The reaction mixture is stirred at 
room temperature for 18 hours under argon. The reaction 
mixture is evaporated in vacuo to a residue which is 

dissolved in 50 ml of methylene chloride and washed with 
20 ml each of water, IN NaHC03 , 2N citric acid and 
brine. The organic layer is dried (Na2S04) and 
filtered. The filtrate is concentrated in vacuo to give 
a foam residue which is crystallized from ethyl acetate 
to give 33 0 mg of the desired product as a white 
crystalline solid, m.p. 265-267°C. 

Example 6 

N-U-f f4 . 5-Dihvdro-2-methvlpvra zolp r 3 . 4 -n jr* j onn [ 3 . 2-bi - 
azepin-5 (2H) -vll carbonvl 1 phenyl 1 cvclchexanp car boxamide 

To an ice bath cooled mixture of 2 60 mg of 
2,4, 6-tetrahydro-2-methyl-6- (4-aminobenzoyl) pyrazolo- 
[ 3, 4 -£] thieno [3, 2 -fe] azepine in 4.0 ml of methylene 
chloride and 2.0 ml of dioxane under argon is added 168 
111 of triethylamine followed by 134 p.1 cf cyciohexane- 

carbonyl chloride. The reaction mixture is stirred at 
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room temperature for 18 hours under argon. The reaction 
mixture is evaporated in vacuo to a residue which is 
dissolved in 60 ml of methylene chloride and washed with 
20 ml each of water, IN NaHC03 , 2N citric acid and 
brine. The organic layer is dried (Na2S04) and 
filtered. The filtrate is passed through a pad of 
hydrous magnesium silicate and the filtrate concentrated 
in vacuo to give a residue which is crystallized from 
ethyl acetate to give 185 mg of the desired product as a 
white crystalline solid, m.p. 240-242°C. 

Example 7 

N- r 4- r r 4 . 5-Dihvdronvrazolo f 3 . 4-d 1 thienc r 3 , 2 -bl a get? in - 
6 (2H) -vl 1 carbonv 11 phenyl 1 -2 -methvlbencsmide 

To a solution of 400 mg cf 6- ( 4-aminobenzoyl ) - 
1,4,5, 6-tetrahydropyrazolo [3 , 4-d] thieno [2 , 2-b] azepine in 
12.0 ml of dioxane under argon is added 65 mg of sodium 
hydride (60% in mineral oil). After stirring for 15 
minutes, 176 |ll of o-toluoyl chloride is added. The . 

reaction mixture is stirred at room temperature for 18 
hours under argon. The reaction mixture is evaporated 
in vacuo to a residue which is dissolved in 40 ml of 
methylene chloride and washed with 20 mi each of water 
and brine. The organic layer is dried (Na2S04) and 
filtered. The filtrate is concentrated jji vacuo to give 
a residue which is purified by chromatography on silica 
gel plates by elution with 1:1 ethyl acetate rhexane 100 
mg of H- [4- { [4, 5-dihydro-2- (2-methylbenzoyl) pyrazolo- 
[ 4 , 3 -£] thieno [3,2 -fc] azepin- 6 ( 2H) -yl ] carbony 1 ] phenyl - 2 - 
methylbenzamide as a white foam and 200 mg of the 
product as a white foam. 

Example S 

N- f 4- r i A , S-Dihvdropvrazolo [ 3 . 4 -dl pvrido [ 3 . 2 -bl azeoin- 
6 -vl ) c arhnnv 11 phenyl 1 - 5- f luoro-2 -methvlbenz amide 
As described for Example 2, 2 mmol of 6-(4- 
aminobenzoyl) -1,4,5, 6-tetrahydropyrazolo [3 , 4-^lpyrido- 
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[3,2-fc]azepine is reacted with 2.2 mmol of 5-fluoro-2- 
methylbenzoyl chloride to give the product as a solid. 

As described for Example 8, the following 
compounds are prepared. 

Example Q 

N- T4 - H4 . 5-Dihvdronvr a 7nlor^ 4-ri lpvridon . 2 -hi aypp-i r - 
6 (1H) -vl)carbnnvl1nhPnvl1-P,-fiii 0r n-^ r hlnrnhpn7^i^ 

Examn 1 p in 

N-f4-f (4, 5-DihvdroDvraznlon . 2-b1a?Pnin- 

6 (IK) -vDrarbonvl 1 -3-ehlnrnphenvl.i -5-fluorn-?.- 

methvl henzami hp 
Examnl o i i 

N- f 4- r f 4 . S-ni hvdrnnv ra?nlnf? , 4-d 1 rv-:do , 2-bl £"gnin- 
6 (1H* -vllcarhonvllnhcnvl 1 -2-rhl r^rvr: di ne- 3 -carpny^iqc 

Examn 1 p 12 

N- rs- f [ 4 , VnihvdrnnvrazQinr^ . 4-di-vririon . 2-blazpnin- 
6 (1H) -vl ) carbnn vll -2-nvricinv; 1 -5-f luoro-2- 
methvl b enzamidP 
To a solution of 2 mmol 1 , 4 , 5 , 6 -tetrahydro- 
pyrazolo[3,4-£]pyrido[3,2-£]azepirie and 10 mmol cf 
triethylamine in 25 ml of dichloromethane is added 4.2 
mmol of 6-[ ( 5 - f luoro-2-methylbenzcy 1 ) amino ] pyridine-3 - 
carbonyl chloride. After stirring over the mixture is 
worked-up as described for Example 1 and the initial 
solid treated with IN NaOH in methane! as described for 
Example 1 to give the product as a solid. 

Examn 1p 17 

N- f5 - [ f 4 , 5-Di hvdropvr a 7ol gJJ . 4-r il thi .enn [ 3 , 2-blazP^m- 
6 (1H) -vl) carbonvl 1 -2-nvri dinvli -f-fluoro^- 

methylbensanufle 

To a solution of 2 mmol cf 1 , 4 , 5 , 6-tetra- 
hydropyrazolo[3 , 4-£] thieno [3 , 2-fc] azepine and 10 mmol of 
triethylamine in 25 ml of dichloromethane is added 4.2 
mmol of 6-[ (5-f luoro-2 -methylbenzoyi } amino ] pyridine-3 - 
carbonyl chloride. After stirring overnight, the 
mixture is worked-up as described for Example 1, and the 
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initial solid treated with IN NaOH as described for 
Example 1 to give the product as a solid. 

Example 14 

N- T4- r (4 , 10-Dihvdro-5K-Pvririon . thienn f 2 . 3 -el azepin- 

5-vl)carbortvll -3 -chlornnhpnvl 1 -g-f luor-r>-2- 

methylbfingamiflft 

To a solution of 2 mmol of 5- (2-chloro-4- 
aminobenzoyl ) -4 , 10-dihydro-5li-pyrido [3 , thieno- 
[2, 3-£j azepine and 10 mmol of triethy lamine in 25 ml of 
dichloromethane is added 2.1 mmol of 5-f luoro-2-methyl- 
benzoyl chloride. After stirring at room temperature 
overnight, the mixture is washed with H2O, 1M NaHC03 and 
brine. The solution is dried (Na2S04) and the solvent 
removed to give the product as a solid. 

Examnlo IS 

H- [ 4 - r ( 6 . 1 0-Dihvdro- 5K-pvrido f 3 . 2 -b 1 thieno [ 3 . 2 -e 1 azepir.- 
5-vl ) carbonvl 1 - ^chlnrnn henvH -F-f lucro-2- 
methvlbpn^rniriP 
To a solution of 2 mmol of 5- ( 2 -chioro-4- 
aminobenzoyl ) -6 , 10-dihydro-5£I-pyrido [ 2 , 2-£] thieno- 
[3 , 2-£] azepine and 10 mmol of triethy lamine in 25 mi of 
dichloromethane is added 2.1 mmol of 5-f luoro-2-methyl- 
benzoyl chloride. After stirring at room temperature 
for 16 hours, the solution is washed with H2O, 1M NaKC03 
and brine. The solution is dried (Na2SC»4) and the 
solvent removed to give the product as a solid. 

Example Ifi 

N- f 4 - T ( 4 . S-Dihvdropvrazolo n . 4 -d 1 nvr i do [ 2 , 3 -hi azepin- 
6 (1H) -vl)carbonvllphenvll>S-fhiQrQ-2-mothvlben2amide 
As described for Example 1, a solution of 2 
mmol of 4- (4-aminobenzoyl ) -4 , 5-dihydropyrazolo [3,4-£]- 
pyrido[2,3-k]azpeine and 10 mmol of triethylamine is 
stirred with 4.2 mmol of 5-f luoro-2-methylbenzoyl 
chloride in dichloromethane to give a solid. The solid 
is stirred with IN NaOH in methanol and the mixture 
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worked-up as for Example 1 to give the product as a 
solid. 

Example 17 

N- r 5 - T f 4 , 5 -Dihvdropvrazolo [ 3 , 4 -d 1 nvrido r 2 . 3 - bl azen -i n - 
6 (1H) -vDcarbonvll -2-nvr-i dinvll -S-g luom-2- 
methvlhPnzamido 
As described for Example 12, 4 , 5-dihydro- 
pyrazolo [3 , 4-£] pyrido [2 , 3 -£] azepine is reacted with 6- 
[ (5-f luoro-2-methylbenzoyl) amino] pyridine- 3 -carbonyl 
chloride to give the product as a solid. 

Example 19 

N- f 4 - r ( 4 , 5-Dihvdropvragolnn . A -dl rvrido f 2 , 3 -b 1 azgpin- 
6 (1H> -vl) carhonvll pheny l 1 11.1 ; -birhenvn -2 -csrhpvaminp 
As described for Example 1, a solution of 2 
mmol of 4- (4-aminobenzoyl) -4 , 5-dihydropyrazolo [3 , 4 -£j - 
pyrido [2 , 3 -fc] azepine and 10 mmol cf triethylamine is 
stirred with [ 1 , 1 * -biphenyl ] -2 -carbonyl chloride in 
dichloromethane for 16 hours at room temperature. The 
initial solid is stirred with IN NaOK in methane! as 
described in Example 1 to give the product as a solid. 

Example io 

N- [ 5 - [ [ 4 . 5 -DihvdroDvrazolo [ ? . 4 -d 1 rvrido '2 , 3 -b ] azepin- 
6 ( 1H) -vl ) carbonvl 1 >?-nvri dinvl 1 r 1 , 1 ' -biphenyl i -2 - 

As described for Example 13, a solution of 2.0 
mmol of 4 , 5-dihydropyrazolo [ 3 , 4-^] pyrido [2 , 3 -£] azepine 
and 10 mmol of triethylamine is stirred with 4.2 mmol of 
6 - [ ( 5 - f luoro- 2 -methy lbenzoy 1 ) amino ] pyridine- 3 - carbonyl 
chloride in dichloromethane at room temperature for 16 
hours to give the product as a solid. 

Example 2Q 

N- T4- r ' 4 . S-Dihvdropvr*zolor3 . 4 -d ] rvrido f 7 . ?-hl azepin- 
6 f 1H) -vl ) carbonvl 1 -3-pfienvll -5- f lucro-2 -methv Ibenzamide 
As described for Example 2, a solution of 2 
mmol of 4- { 2 - chloro-4 -aminobenzoy 1 ) -4 , 5-dihydropyrazcio- 
[ 3 , 4-£] pyrido [2 , 3 -fc] azepine and 10 mmci cf triethylamine 
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is stirred with 4.2 mmol of 5-f luoro-2-methylbenzoyl 
chloride in dichloromethane at room temperature to give 
a solid. The solid is stirred with IN NaOH in methanol 
as described for Example 2 to give the product as a 
solid. 

The following compounds are prepared as 
described for Example 1 (Table A) - 

Table A 
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As described for Example 5, the following 
compounds are prepared (Table E) . 
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As described for Example 5, the following 
compounds are prepared (Table F) . 
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As described for Example 2, the following 
compounds are prepared (Table G) . 
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As described for Example 2, the fcilowing 
compounds are prepared (Table H) . 
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Example 361 

N- T4 - f (4 . ^-Dihvdro-2-methvlpvraznlnr3 , 4-dl thieno [ 3 . 2- 
hl a?Pnin^ L21SJ -vDcarbonvIlnhPnyi 1 -2 -mer.hvlbenzaini rip 
As described for Example 5, 2,4,5,6- 
tetrahydro-2 -methyl -6- (4-aminobenzoyl) pyrazolo [3 , 4-£] - 
thieno [3 , 2-h) azepine is reacted with 2-methylbenzoyl 
chloride to give the product as crystals (from ethyl 
acetate), m.p. 257-260°C. 

Example 1£2 

H- r 4 - T [ 4 . 5-Dihvdropvrazolo F 3 . 4-dl thieno f 3 , 2-bl azepin- 
6 ( IK) -vl ) carbonvl 1 phenyl 1 f 1 , 1 1 -bip'nenvl 1 -2 -carboxamide 
As described for Example 2, 6- (4-amino- 
benzoyl ) -1, 4 , 5 , 6-tetrahydropyrazolo [ 3 , 4 -£] thieno [ 3 , 2-£] - 
azepine (297 mg) is reacted with 0.542 g of [1,1'- 
biphenyl ] -2-carbonyl chloride to give 0.70 g of bis 
acylated product. A mixture of this product in 13 ml of 
tetrahydrcfuran-methanol (9:4) and 2 . 3 ml of IN NaOK is 
stirred for 18 hours at room temperature. To the 
mixture is added 2.3 ml of IN HCl and the solvent 
removed. The mixture is triturated with 5 0 ml of 
CH2CI2, filtered and the solid washed with CH2CI2 and 
water to give 0.27 g of off-white crystals, m.p. 280- 
284°C. 

Example 3 63 

N- f 4- [ (4 , 5 -Dihydro-6K- isoxazolo f5 , 4-dl thieno f 2 . 2-bl - 
azenin-6-vl ) carbonvl Inhenvll -5-f luoro-2 -methvlbenzamide 
As described for Example 1, a solution of 2 
mmol of 5 , 6-dihydro-6- (4-aminobenzoyl) -4E- isoxazolo 
[ 5 , 4-£] thieno [3 , 2-h) azepine and 5 mmol of triethylamine 
is reacted with 2.2 mmol of 5-f luoro-2 -methylbenzoyl 
chloride in 10 ml of dichloromethane under argon for 16 
hours to give the product as a solid. 

The subject compounds of the present invention 
are tested for biological activity. 
Binding Assay to Rat HpnatiC Vl Receptors 
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Rat liver plasma membranes expressing the 
vasopressin Vi receptor subtypes are isolated by sucrose 
density gradient according to the method described by 
Lesko et al. , (1973). These membranes are quickly 
suspended in 50.0 mM Tris*HCl buffer, pH 7.4, containing 
0.2% bovine serum albumin (BSA) and 0.1 nM phenyl ■- 
methylsulfonylf luoride (PMSF) and kept frozen at -70°C 
until used in subsequent binding experiments. For 
binding experiments, the following is added to the wells 
of a ninety-six well format microtiter plate: 100 |ll of 
100.0 mM Tris-HCl buffer containing 10.0 mM MgCl2, 0.2% 
heat inactivated BSA and a mixture of protease inhi- 
bitors: leupeptin, 1.0 mg %; aprotinin, 1.0 mg %, 1,10- 
phenanthrcline, 2.0 mg %; trypsin inhibitor, 10.0 mg % 
and 0.1 mM PMSF , 20.0 ^1 of [phenylalanyl-3 , 4 , 5- 3 K] 

vasopressin (S.A. 45.1 Ci/mmole) at 0.8 nM, and the 
reaction initiated by the addition of 80 |il of tissue 
membranes containing 20 |ig of tissue protein. The 
plates are kept undisturbed on the bench top at room 
temperature for 120 min. to reach equilibrium. Non- 
specific samples are assayed in the presence of 0.1 HM 

of the unlabeled antagonist phenylalanylvasopressin, 
added in 20.0 jil volume to a final incubation volume of 
200 jjlI. Upon completion of binding, the content of each 
well is filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
by liquid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNDON-2 
program for competition (LUNDON SOFTWARE, OH) . 
Binding Assay to Rat Kidnov M^rinllarv Vo Eeceptors 

Medullary tissues from rat kidneys are 
dissected out, cut into small pieces and let soak in a 
0.154 mM sodium chloride solution containing 1 . 0 mM EDTA 
with many changes of the liquid phase, until the 
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solution is clear of blood. The tissue is homogenized 
in a 0.25 M sucrose solution containing 1.0 mM EDTA and 
0.1 mM PMSF using a Potter-El vehj em homogenizer with a 
teflon pestle. The homogenate is filtered through 
several layers (4 layers) of cheese cloth. The filtrate 
is rehomogenized using a dounce homogenizer, with a 
tight fitting pestle. The final homogenate is 
contrifuged at 1500 x g for 15 min. The nuclear pellet 
is discarded and the supernatant fluid recentrif uged at 
40,000 x g for 30 min. The resulting pellet formed 
contains a dark inner part with the exterior, slightly 
pink. The pink outer part is suspended in a small 
amount of 50.0 mM Tns -KC1 buffer, pH 7.4. The protein 
content is determined by the Lowry ' s method (Lowry e: 
al, J. Biol. Chem. , 1953). The membrane suspension is 
stored at -70°C, in 50.0 mM Tris*KCl, containing 0.2% 
inactivated BSA and 0 . 1 mM PMSF in alicucts of 1.0 mi 
containing 10.0 mg protein per ml of suspension until 
use in subsequent binding experiments. 

For binding experiments, the following is 
added in jil volume to wells of a 96 well format of a 
microliter plate: 100.0 |il of 100.0 mM Tris •HCl buffer 
containing 0.2% heat inactivated BSA, 10.0 mM MgCl2 and 
a mixture of protease inhibitors: leupeptin, 1.0 mg %; 
aprotinin, 1.0 mg %; 1 , 10-phenanthrciine , 2.0 mg %; 
trypsin inhibitor, 10.0 mg % and 0 . 1 mM PMSF, 20.0 |ii cf 

[ 3 H] Arginine 8 , vasopressin (S.A. 75.0 Ci/mmole) at 0.8 
nM and the reaction initiated by the addition of 80.0 \il 
of tissue membranes (200.0 |j.g tissue protein). The 
plates are left undisturbed on the bench top for 120 
min. to reach equilibrium. Non-specific binding is 
assessed in the presence of 1.0 |1M cf unlabeled liganc, 
added in 20 |ll volume. For test compounds, these are 

solubilized in 50% dimethylsulf oxide (DMSC) and added ir 
20.0 fll volume to a final incubation volume cf 200 |il . 

Upon completion of binding, the content cf each well is 
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filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
by liquid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNDON-2 
program for competition (LUNDON SOFTWARE, OH) . 
Radioligand Binding Experiments with Human Platelet. 
Membranes 

Platelet Source: Hudson Valley Blood Services, 
Westchester Medical Center, Valhalla, NY. 

Platelet Membrane Preparation : 

Frozen platelet rich plasma (PR?) , received 
from the Hudson Valley Blood Services are thawed to room 
temperature. The tubes containing the PRP are centri- 
fuged at 16,000 x g for 10 min. at 4°C and the superna- 
tant fluid discarded. The platelets resuspended in an 
equal volume of 50.0 mM Tris*HCl, pH 7 . 5 containing 120 
mM NaCl and 2 0.0 mM EDTA. The suspension is recentri- 
fuged at 16,000 x g for 10 min. This washing step is 
repeated one more time. The wash is discarded and the 
lysed pellets homogenized in low ionic strength buffer 
of Tris •HCl , 5.0 mM, pH 7.5 containing 5 . 0 mM EDTA. The 
homogenate is centrifuged at 39,000 x g for 10 min. The 
resulting pellet is resuspended in Tris*HCl buffer, 70.0 
mM, pH 7.5 and recentrifuged at 3 9,000 x g for 10 min. 
The final pellet is resuspended in 50.0 mM Tris -HCl 
buffer pH 7.4 containing 120 mM NaCl and 5.0 mM HCl to 
give 1.0-2.0 mg protein per ml of suspension. 

Binding to Vasopressin Vj Receptor Subtype in Human 

Platelet Membranes: 

In wells of a 96 well format microliter plate, 
add 100 (ll of 50.0 mM Tris»HCl buffer containing C.2% 

BSA and a mixture of protease inhibitors (aprctinin, 
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leupeptin etc.). Then add 20 jil of [ 3 H] Ligand: (Manning 
or Arg 8 Vasopressin) , to give final concentrations 
ranging from 0,01 to 10.0 nM. Initiate the binding by 
adding 80.0 \il of platelet suspension (approx. 100 |xc 

protein) . Mix all reagents by pipetting the mixture up 
and down a few times. Non-specific binding is measured 
in the presence of 1.0 p of unlabeled ligand (Manning 

or Arg 8 Vasopressin) . Let the mixture stand undisturbed 
at room temperature for ninety (90) min. Upon this 
time, rapidly filter off the incubate under vacuum 
suction over GF/B filters, using a Brandel® Harvester. 
Determine the radioactivity caught on the filter disks 
by the addition of liquid scintillant and counting in a 
liquid scintillator 

Binding to Membranes of Mouse Fibroblast Cell Line ( LV- 
2) Transfected with th e cDNA pxpressir.a the Human 
Vasopressin Receptor 

Membrane Preparation 

Flasks of 175 mi capacity, containing attached 
cells grown to confluence are cleared cf culture medium 
by aspiration. The flasks containing the attached ceils 
are rinsed with 2 x 5 ml of phosphate buffered saline 
(PBS) and the liquid aspirated off each time. Finally, 
5 ml of an enzyme free dissociation Hank's based 
solution (Specialty Media, Inc., Lafayette, NJ) is added 
and the flasks are left undisturbed for 2 min. The 
content of all flasks is poured into a centrifuge tube 
and the cells pelleted at 300 x g fcr 15 min. The 
Hank's based solution is aspirated off and the cells 
homogenized with a polytron at setting #6 for 10 sec in 
10.0 mM Tris»HCl buffer, pH 7.4 containing 0.25 M 
sucrose and 1 . 0 mM EDTA . The homogenate is centrifuges 
at 1500 x g for 10 min to remove ghost membranes. The 
supernatant fluid is centrifuged at 100,000 x g fcr 6C 
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min to pellet the receptor protein. . Upon completion, 
the pellet is resuspended in a small volume of 50.0 mM 
Tris^HCl buffer, pH 7.4. The protein content is 
determined by the Lowry method and the receptor 
membranes are suspended in 50.0 mM Tris*HCl buffer 
containing 0.1 mM phenylmethylsulf onyl fluoride (PMSF) 
and 0.2% bovine serum albumin (BSA) to give 2.5 mg 
receptor protein per ml of suspension. 
Receptor Binding 

For binding experiments, the following is 
added in |il volume to wells of a 96 well format of a 
microtiter plate: 100.0 |ll of 100.0 mM Tris«HCl buffer 
containing 0.2% heat inactivated ESA, 10.0 mM MgCl2 and 
a mixture of protease inhibitors: leupeptir. , 1.0 mg % ; 
aprotinin, 1.0 mg %; 1 , 10-phenanthroline , 2.0 mg %; 
trypsin inhibitor, 10.0 mg % and 0 . 1 mM PMSF , 20.0 |ll cf 

[ 3 H] Arginine 8 , vasopressin (S.A. 75.0 Ci/mmole) at 0.8 
nM and the reaction initiated by the addition cf 80.0 |il 
of tissue membranes (200.0 |ig tissue protein). The 
plates are left undisturbed on the bench top for 120 min 
to reach equilbrium. Non-specific binding is assessed 
in the presence of 1.0 HM of unlabeled iiganc, added in 
20 (J.1 volume. For test compounds, these are solubilized 
in 50% dimethylsulf oxide (DMSO) and added in 20.0 jal 
volume to a final incubation volume of 200 |il . Upon 
completion of binding, the content cf each well is 
filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
by liqruid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNDON-2 
program for competition (LUNDON SOFTWARE, OK) . 
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Vasnnrfissin Vo Antagonist: Activity in Conscious Hvrdatgri 
Rats 

Conscious hydrated rats are treated with 
compounds under study from 0.1 to 100 mg/kg orally or 
vehicle • Two to four rats are used for each compound. 
One hour later, arginine vasopressin (AVP, antidiuretic 
hormone/ ADH) dissolved in peanut oil is administered at 
0.4 M^g/kg intraperitoneally . Two rats in each test 

would not receive arginine vasopressin but only the 
vehicle (peanut oil) to serve as water-loading control. 
Twenty minutes later each rat is given 3 0 mL/kg cf 
deionized water orally by gavage and is placed indivi- 
dually in a metabolic cage equipped with a funnel and a 
graduated glass cylinder to collect urine for four 
hours. Urine volume is measured and osmolality analyzed 
by use of a Fiske One-Ten osmometer (Fiske Assoc., 
Norwood, MA USA) . Urinary sodium, potassium, and 
chloride are analyzed by use of ion-specific electrodes 
in a Beckxnan E3 (Electrolyte 3) Analyzer. 

In the following results, decreased urine 
volume and decreased osmolality relative to AVP- centre! 
indicates activity. The results of this test on 
representative compounds of this invention are shown in 
Table 2. 

Vasopressin V ] _ Antagonist Activity in Conscious Rats 
Conscious rats are restrained in a supine 
position with elastic tape. The area at the base of the 
tail is locally anesthetized by subcutaneous infiltra- 
tion with 2% procaine (0.2 ml). Using aseptic technique 
the ventral caudal tail artery is isolated and a cannula 
made of PE 10 and 20 (heat-fused) tubing is passed into 
the lower abdominal aorta. The cannula is secured, 
heparinized (1000 i.u./cc), sealed and the would closed 
with one or two stitches of Dexon 4-0. The caudal vein 
is also cannulated in the same manner for intravenous 
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drug administration. The duration of the surgery is 
approximately 5 minutes. Additional local anesthesia 
(2% procaine or lidocaine) is provided as needed. 

The animals are placed in plastic restraining 
cages in an upright position. The cannula is attached 
to a Statham P23Db pressure transducer and pulsatile 
blood pressure is recorded. Increase of systolic blood 
pressure responses to arginine vasopressin 0.01 and 0.2 
international unit {I.U.M350 I.U.=i mg) injections are 
recorded prior to any drug (compound) administration, 
after which each rat is dosed orally with compounds 
under study 0.1-100 mg/kg (10 cc/kg) or intravenously 
0.1-30 mg/kg (1 cc/kg). The vasopressin injections are 
repeated 30,60,90,120,180,240 and 200 min. later. 
Percentage of antagonism by the compound is calculated 
using the pre-drug vasopressin vasopressor response as 
• 100%. 
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Binding assay to R*r w^naric Vj_ Receptors snd Rat Kiiinw 
Medullars Receptors or *Bindina to Receptor 
Subtype ; n Human Plar.Plef. and "Binding to Mgmbranps g_r 
MQUSa Fih ^ohlasr r»1 1 T,ine Transrectal with rhr 

oPNA Fmr p^iniT the Human V2 Receptor 
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V3«;nrrpcgin V o Anraannisr. Arrivitv In Consrimis Hvflrat 

Rats 
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. Dose 
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Oxytocin P.Qreprnr Binding 
(a) Mftmhrane Preparation 

Female Sprague-Dawley rats weighing 
approximately 200-250 g are injected intramuscularly 
(i.m.) with 0.3 mg/kg of body weight cf diethyl- 
stilbestrol (DES) . The rats are sacrificed 18 hours 
later under pentobarbital anesthesia. The uteri are 
dissected out, cleaned of fat and connective tissues and 
rinsed in 50 ml of normal saline. The tissue pooled 
from six rats is homogenized in 50 ml of 0.01 mM 
Tris.HCl, containing 0.5 mM dithiothreitol and 1.0 mM 
EDTA, adjusted to pH 7.4, using a polytron at setting 5 
with three passes of 10 sec each. The homogenate is 
passed through two (2) layers of cheesecloth and the 
filtrate contrifuged at 1000 x g for 10 min. The clear 
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supernatant is removed and recentrifuged at 165,000 x g 
for 3 0 min. The resulting pellet containing the 
oxytocin receptors is resuspended in 50*0 mM Tris.HCl 
containing 5.0 mM MgCl2 at pH 7.4, to give a protein 
concentration of 2.5 mg/ml of tissue suspension. This 
preparation is used in subsequent binding assays with 
[ 3 H] Oxytocin, 
(b) Radioligand Binding 

Binding of 3 , 5- [ 3 H] Oxytocin ([ 3 H]OT) to its 
receptors is done in microtiter plates using [ 3 H]OT, at 
various concentrations, in an assay buffer of 50.0 mM 
Tris.HCl, pK 7.4 and containing 5 . 0 mM MgCl2 . and a 
mixture of protease inhibitors: BSA, 0.1 mg; aprotinin, 
1.0 mg; 1 , 10 -phenan thro line , 2.0 mg; trypsin, 10.0 mg; 
and PMSF, 0.3 mg per 100 ml of buffer solution. Non- 
specific binding is determined in the presence of 1.0 uM 
unlabeled OT. The binding reaction is terminated after 
60 min., at 22°C, by rapid filtration through glass 
fiber filters using a Brandel® cell harvester 
(Biomedical Research and Development Laboratories, Inc., 
Gaithersburg, MD) . Competition experiments are 
conducted at equilibrium using 1.0 nM [ 3 K)CT and varying 
the concentration of the displacing agents. The 
concentrations of agent displacing 50% of [ 3 K]OT at its 
sites {IC50) are calculated by a computer assisted 
LUNDON-2 program (LUNDON SOFTWARE INC., Ohio, USA). 

The results of this assay on representative 
examples are shown in Table 3 . 
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Table 2 

Oxytocin Binding Assay 
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The compounds of the present; invention can be 



used in the form of salts derived from pharmaceutical ly 
or physiologically acceptable acids or bases. These 
salts include, but are not limited tc, the following: 
salts with inorganic acids such as hydrochloric acid, 
sulfuric acid, nitric acid, phosphoric acid and, as the 
case may be, such organic acids as acetic acid, oxalic 
acid, succinic acid, and maleic acid. Other salts 
include salts with alkali metals or alkaline earth 
metals, such as sodium, potassium, calcium or magnesium 
or with organic bases. The compounds can also be used 
in the form of esters, carbamates and other conventional 
"pro-drug" forms, which, when administered in such form, 
convert to the active moiety jjz vivo . 

When the compounds are employed for the above 
utilities, they may be combined with one or more 
pharmaceutically acceptable carriers, for example, sol- 
vents, diluents and the like, and may be administered 
orally in such forms as tablets, capsules, dispersible 
powders, granules, or suspensions containing, fcr exam- 
ple, from about 0.05 to 5% of suspending agent, syrups 
containing, for example, from about 10 to 50% of sugar, 
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and elixirs containing, for example, from about 2 0 to 
50% ethanol, and the like, or parenterally in the form 
of sterile injectable solutions or suspensions contain- 
ing from about 0.05 to 5% suspending agent in an 
isotonic medium. Such pharmaceutical preparations may 
contain, for example, from about 25 to about 90% of the 
active ingredient in combination with the carrier, more 
usually between about 5% and 60% by weight. 

The effective dosage of active ingredient 
employed may vary depending on the particular compound 
employed, the mode of administration and the severity cf 
the condition being treated. However, in general, 
satisfactory results are obtained when the compounds of 
the invention are administered at a daily dcsage cf from 
about 0.5 to about 500 mg/kg of animal body weight, 
preferably given in divided doses two to four times a 
day, or in a sustained release form. For most large 
mammals the total daily dosage is from about 1 to 100 
mg, preferably from about 2 to 80 mg. Dosage forms 
suitable for internal use comprise from about 0.E to 
500 mg of the active compound in intimate admixture with 
a solid or liquid pharmaceuticaiiy acceptable carrier. 
This dosage regimen may be adjusted to provide the 
optimal therapeutic response. For example, several 
divided doses may be administered daily or the cose may 
be proportionally reduced as indicated by the exigencies 
of the therapeutic situation. 

These active compounds may be administered 
orally as well as by intravenous, intramuscular, or sub- 
cutaneous routes. Solid carriers include starch, lac- 
tose, dicalcium phosphate, microcrystalline cellulose, 
sucrose and kaolin, while liquid carriers include 
sterile water, polyethylene glycols, non-ionic surfac- 
tants and edible oils such as corn, peanut and sesame 
oils, as are appropriate to the nature cf the active in- 
gredient and the particular form of administration de- 
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sired. Adjuvants customarily employed in the prepara- 
tion of pharmaceutical compositions may be advan- 
tageously included, such as flavoring agents, coloring 
agents, preserving agents, and antioxidants, for 
example, vitamin E, ascorbic acid, BHT and BHA. 

The preferred pharmaceutical compositions from 
the standpoint of ease of preparation and administration 
are solid compositions, particularly tablets and hard- 
filled or liquid-filled capsules. Oral administration 
of the compounds is preferred. 

These active compounds may also be adminis- 
tered parenterally or intraperitoneally . Solutions or 
suspensions cf these active compounds as a free base or 
pharmacologically acceptable salt can be prepared in 
water suitably mixed with a surfactant such as hydrox- 
ypropylcellulose. Dispersions can also be prepared in 
glycerol, liquid, polyethylene glycols and mixtures 
thereof in oils. Under ordinary conditions cf storage 
and use, these preparations contain a preservative to 
prevent the growth of microorganisms. 

The pharmaceutical forms suitable for in- 
jectable use include sterile aqueous solutions or dis- 
persions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or disper- 
sions. In all cases, the form must be sterile and must 
be fluid to the extent that easy syringability exits. 
It must be stable under conditions of manufacture and 
storage and must be preserved against the contaminating 
action of microorganisms such as bacterial and fungi. 
The carrier can be a solvent or dispersion medium con- 
taining, for example, water, ethanol (e.g., glycerol, 
propylene glycol and liquid polyethylene glycol) , 
suitable mixtures thereof, and vegetable oil. 

The new tricyclic non-peptide vasopressin 
antagonists of this invention are useful in treating 
conditions where decreased vasopressin levels are 
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desired, such as in congestive heart failure, in disease 
conditions with excess renal water reabsorption and in 
conditions with increased vascular resistance and 
coronary vasoconstriction. 

In particular, the vasopressin antagonists of 
this invention are therapeutically useful in the 
treatment and/or prevention of hypertension, cardiac 
insufficiency, coronary vasospasm, cardiac ischemia, 
renal vasospasm, liver cirrhosis, congestive heart 
failure, nephritic syndrome, brain edema, cerebral 
ischemia, cerebral hemorrhage- stroke , thrombcsis- 
bleeding and abnormal states of water retention. 

In particular, the oxytocin antagonists cf 
this invention are useful in the prevention cf preterm 
labor and premature birth which is a significant cause 
of infant health problems and infant mortality. 
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What is claimed is: 

1. A compound selected from those of the 

formula: 



wherein Y is a bond or a moiety selected from - (CH2 ) - . 
-CHOK, -CKO-lower alkyl (C1-C6) , -CH-S-lower alkyl (Ci- 
Ce) , -CHNH2, -CHN- lower alkyl (C1-C6 ) . -C[N-lower 
alkyl (C1-C6) )2. 



CH- 



N 0 . CH— n 




- CH — 'Nv^ 



-CHOCO-lower alkyl (C1-C6 ) , -CHNK (CH2 ) m NH2 ; -CKNK (CH2 ) m 
20 -NH-lower alkyl (Ci -C6 ) - -CHNK (CK2 ) m~N f lower alkyl (Ci- 

C6)]2; -CHNK (CK2 ) m~S- lower alkyl {C]_-Cg ! , -CKNK (C«2 ) m"0- 
lower alkyl (C1-C6 ) , 

^OH 



25 ^loweralkyl (C r C 6 ) 

S, O, -NK, -N-lower alkyl (Ci-Cg ) , -NCO- lower alkyl (Ct_- 
Q£) , m is an integer of 2 to 6 ; 
A-B is a moiety selected from 

30 -< CH 2>nN- and -N-(CH 2 ) n - 

I 3 



35 



wherein n is an integer 1 or 2 provided that when Y is a 
bond, n is 2; 
and the moiety: 
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represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substitutents selected from 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 



or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from 0, or £; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one cr two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylaminc; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from C, N or £ ; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




35 
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wherein X is selected from O, £, -NK , -NCK3 and -NCOCH3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae : 
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a | b 



1- !■ 

-NCOAr', -CONAr', -NCOCH 2 Ar', -NCONAr', 



10 



15 



•CH 2 COAr -NCO- (CH 2 ) n - cycl oal kyl , 



20 



25 



30 



35 




- N- 



-6 



2 - 1 2 



-N-C-O-lower al kyl (C 3 -C 8 )str ai ght or branched, 
I II 

-N-C- lower al kyl (C 3 -C 8 )straight cr branched, 
-NS0 2 - lower al kyl (C 3 -C 8 )straight or branched, 

Iff 

-N-C-O-lower alkenyl(C 3 -C 8 )straight or branched, 
R a 0 
R I II 

| a -N-C-lower a! kenyl (C 3 -C 8 )str ai ght or branched, 
-NS0 2 - lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and R a is independently 
selected from hydrogen, -CH3 or -C2H5, 
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-<CH 2 ) q -N 




"(CH 2 ) q - N 



O 



-(CH 2 ) q - N 




0 



10 



- (CH2)q-0- lower alkyl (C1-C3 ) , -CH2CK2OK, q is one, two, 
or three, R D is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety cf the formula: 



wherein J is R a , lower alkyl (C3 -Cg ) branched or 
unbranched, lower alkenyl (C3 -Cs ) branched or unbranched, 
O-lower alkyl (C3-C8) branched cr unbranched, -O- lower 
alkenyl (C3 -C8 ) branched or unbranched, tetrahydrof urar. , 
tetrahydrothiophene , and the moieties: 



15 



-N- COJ 





35 




O 
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or -CH2-K' wherein K ' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl(Ci-C3) , CHO, ( ci-C 3 ) lower alkoxy , -CO2- 
lower alkyl (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




G=F 



a 



-N-COCHAr' 



R 



C 



wherein R c is selected from halogen, (C r C 3 ) 
lower alkyl, -O-lower alkyl (C r C 3 ), OH, 






b 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 



WO 96/22295 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8 ) / lower alkenyl (C3 -Cs ) , 
- (CH2)p-cycloalkyl (C3-C6) , when M is O, S, NH, NCH3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NK, NCH3 ; wherein R 1 , R 2 and R a are 
as hereinbefore defined; 

wherein Ar ' is selected from moieties of the formula: 



25 



30 
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wherein W is selected from O, £, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
R 7 is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, O-lower alkyl (C3.-C3) and CF3 ; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci - 
C3), -S-lower alkyl (C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3 , 
-NO2, -NH2. O-lower alkyl {C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci~ 
C3), -NH-lower alkyl (C1-C3), -N- [ lower alkyl (C1-C3 )] 2 , 
-O-lower alkyl (C1-C3) , -N(R D ) (CH2) q-N(Rb) 2 , and the 
pharmaceutically acceptable salts thereof. 

2 . A compound according to Claim 1 wherein Y 

is -CH2-; 

A-B is a moiety: 

-( CH 2 )n?- and -N-(CH 2 ) n - 



wherein n is an integer 1 or 2 and R 3 is as defined in 
Claim 1. 

3 . A compound according co Claim 1 wherein Y 
is a bond, A-B is a moiety: 

-(CH 2 )N- and - N -(CH 2 ) n - 



wherein n is an integer 2 and R 3 is as defined in Claim 
1. 

4 . A compound according to Claim 1 wherein Y 
is O, S, NH, N-lower alkyl (C1-C6 ) , -NCO-lower alkyl (Ci- 
C6) / A-B is a moiety: 
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25 



30 



-(CH 2 ) n N- and -N-(CH 2 ), 
R 



2 n 

3 Is 



wherein n is an integer 1 or 2 and R 3 is as defined in 
Claim 1. 

5. A compound according to Claim 1 wherein Y 
10 is -CH2-; A-B is a moiety: 

-(CH 2 )N- and -N-(CH 2 V- 



R 



3 



2'n 

3 



15 wherein n is an integer 1 and R 3 is as defined in Claim 

1. 

6 . A compound according to Claim 1 wherein Y 
is C, S, NH, N-lower alkyl (Ci-Ce ) , -NCO lower alkyKCi- 
C6) and A-B is a moiety: 

20 "( CH 2 )n N - and -N-(CH 2 ) n 

l 3 



3 



wherein n is an integer 1 and R 3 is as defined in Claim 
1. 

7. A compound selected from those cf che 

formula: 




wherein Y is a bont^ or -CH2-, A-B is 

35 
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-(CH 2 )N- 



and -N-(CH 2 ) n - 



5 




wherein n is an integer 1 or 2 with the proviso that 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amine, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from O, N or S; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5 -member ed aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



when Y is a bond, n is an integer 2; and the moiety: 



10 




30 



35 
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wherein X is selected from 0, S, -NK, -NCK3 and -NCOCH3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl {C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3} lower alkoxy and halogen; R 5 is selected 
from hydrogen, {C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae : 
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R a fa ? a 



i a ib 



-NCOAr', -CONAr', -NCOCH.Ar', -NCONAr', 



r 

-CH 2 COAr', -NCO- (CH 2 ) n -cycloalkyl , 



M 

N-P- 

















f - 


-°-c 






.2 — 



N-S0 2 CH 2 x / 



M 

-N-P 



2 J 2 



-N-C-O- lower al kyl (C.-CJstrai ght or branched, 
R 0 
I II 

-N-C- lower al kyl (C 3 -C 8 )str ai ght or branched, 
NS0 2 - lower al kyl (C 3 -C 8 )straight or branched, 

iff 

-N-C-O- lower al kenyl (C 3 -C 8 )straight or branched, 
R.O 



| a -N-C- lower al kenyl (C 3 -C e )strai ght cr branched, 
-NS0 2 - lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and R £ is independently 
selected from hydrogen, -CK3 or -C2H5 , 
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5 




- (CH2 ) q^O-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 




-N-COJ 

wherein J is R a » lower alkyl (C3-C8) branched or 
uribranched, lower alkeny 1 (C3 -Cq ) branched or unbranched, 
O- lower alkyl (C3-C8) branched or unbranched, -O- lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrcf urar. , 
tetrahydrothiophene, and the moieties: 



25 



30 



35 
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or -CH2-K' wherein K * is {C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl , hydroxy, 
-CO-lower alkyl {C1-C3 ) , CHO, (C1-C3 ) lower alkoxy, -CC2- 
lower alkyl (C1-C3 ) , and R a and Rb are as hereir±>ef ore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




/ 



G=F 



a 



-N-COCHAr' 



c 



wherein R c is selected from halogen, (C,-C 3 ) 
lower alkyl, -0- lower al kyl (C r C 3 ), OH, 



-O-C-lower al kyl (C r C 3 ), -S-lower al kyl (C r C 3 ), 



-S-(CH 2 ) 2 -N 






wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 



WO 96/22295 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) , lower alkenyl (C3-C8) , 
- (CK2)p-cycloalkyl (C3-C6) / when M is O , S, NK, NKCK3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NH, NCH3 ; wherein R 1 , R 2 and R a are 
as hereinbefore defined; 

wherein Ar ' is selected from moieties of the formula: 



25 



30 



35 
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15 



30 



wherein W* is selected from o, S, NH, N- lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
R 7 is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, O-lower alkyl {C1-C3) and CF3 ; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
Cj) , -N- [lower alkyl (C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3 , 
-N02, -NH2t O-lower alkyl {C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK- lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ] 2 , 
-O-iower alkyl (C1-C3) , -N{Rb) (CH2) q-N(Rfa) 2 ; and the 
pharmaceutically acceptable salts thereof. 

8. A compound selected from those cf the 

formula: 




20 

A B 

wherein Y is a bond or -CH2-, A-E is 

25 -< CH 2>nN- and -N-(CH 2 ) n - 



R 



3 



3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



35 represents: an unsaturated 6-membered heterocyclic 

aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
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selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; 
r 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from O, S, -NK, -NCK3 and -NCOCH3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl {C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties cf the 
formulae : 
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R R 

i r 



R R. 

r i 



-NCOAr', -CONAr', -NCOCH 2 Ar\ -NCONAr', 



10 



15 



20 



25 



30 



35 



•CH 2 COAr -NCO- (CH 2 ) n - cyci oal kyl , 



R 2 



-N 



R 2 






R 1 " 


■°-c 






2 — 



R 0 




-N-C-O- lower ai kyl (C,-C R )str ai ght or branched 

* I II 

[ -N-C- lower al kyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower al kyl (C 3 -C 8 )str aight or branched, 



-N-C-O- lower al kenyl (C 3 -C 8 )str aight or branched, 



-N-C- lower al kenyl (C 3 -C 8 )str aight or branched, 
-NS0 2 - lower at kenyl (C 3 -C 8 )str aight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and R a is independently 
selected from hydrogen, -CH3 or -C2H5, 
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5 



-(CH 2 ) q -N 





/ 



> 




- (CH 2 ) q - n 



\ 



-(CH 2 ) q - n 



0 



10 



- <CH2) q-O- lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
cr three, Rb is independently selected from hydrogen, 
-CK3 cr -C2H5, 

(b) a moiety of the formula: 



wherein J is R a , lower alkyl (C3-C8) branched cr 
unbranched, lower alkenyl (C3 -Cs ) branched cr unbranched, 
O- lower alkyl (C3-C8) branched or unbranched, -0- lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrcfurar. , 
tetrahydrothiophene , and the moieties: 



15 



-N-C0J 




30 





35 
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or -CH2-K' wherein K' is (C1-C3 } -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyi, hydroxy, 
-CO-lower alkyi (C1-C3 ) , CHO, (C1-C3 ) lower alkoxy, -C02- 
lower alkyi (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




E 



/ 



G=F 



-N-COCHAr' 



20 



25 



wherein R c is selected from halogen, (C^-C 3 ) 
lower alkyi, -0- lower al kyl (C r C 3 ), OH, 
0 



-O-C-lower alkyi (C r C 3 ), -S-lower alkyi (C r C 3 ), 



30 






35 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 

-M-Rd 
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wherein Rd is lower alkyl (C3-C8) / lower alkenyl (C3-C8 ) / 

- (CH2)p-cycloalkyl (C3-C6) , when M is O, S, NH, NCH3 and 

the moiety -M-Rd wherein Rd is selected from the 
moieties : 



10 



15 




wherein p is zero to four and M is a bond or M is 

20 selected from 0, S , NH, NCK3 ; wherein R- , R 2 and R a are 

as hereinbefore defined; 

wherein Ar' is selected from moieties of the formula: 



25 



30 




35 
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wherein W is selected from O, S, NH, N- lower alkyl (Ci- 
C3 ) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 

is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, O-lower alkyl (C1-C3} and CF3 ; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3 ) , halogen, -NH- lower alkyl (Ci- 
C3), -N- [lower alkyl' (C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3 , 
-NO2 , -NH2 , O-lower alkyl (C1-C3 ) , NH CO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
RlO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH- lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ] 2 , 
-O-iower alkyl (C1-C3 ) , -N ( Rfc> ) ( CH2 ) q-N ( Rt> ) 2 * and the 
pharmaceutical^ acceptable salts thereof. 

9. A compound selected frcm those cf the 

formula : 




A B 

wherein Y ^s a bond or -CH2- , A-B is 

-(CH 2 )N- and -N-(CH 2 )„- 

wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: a 5-membered aromatic (unsaturated) 
heterocyclic ring having one heteroatom selected from 0, 
N or £; wherein the 5-membered heterocyclic rina is 
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optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 i s -cOAr, wherein Ar is a moiety selected from the 
group consisting of: 



wherein X is selected from 0, S, -NH, -NCK3 and -NCOCH3 ; 
R 4 is selected from hydrogen, lower alkyl {C1-C3 ) , -CO- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties cf the 
formulae : 





WO 96/22295 
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R R h 

■ a ib 



-NCOAr', -CONAr', -NCOCH 2 Ar\ -NCONAr 1 , 



•CH 2 COAr -NCO- (CH 2 ) n - cycl oal kyl , 



N - S ° 2 "<^T) > ■ "N- 



S0 2 CH 2 



+ 



w 



R 

r 

-N- 




"r 

N- 



, 2 ^ 2 



-N-C-O- lower al kyl (C,-C B )strai ght or branched 
R 0 
R a I'll 

| -N-C- lower al kyl (C 3 -C 8 )strai ght or branched, 

NS0 2 - lower alkyl (C 3 -C 8 )straight or branched, 
R n 

I'f? 

-N-C-O-lower at kenyl (C 3 -C 8 )strai ght or branched, 
R O 



| a -N-C-lower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3 -Cg ) cycicaiky i , 
cyclohexenyl or cyclopencenyl ; and R 5 is independently 
selected from hydrogen, -CH3 or -C2H5, 
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5 



-(CH 2 ) q -N 





■(CH 2 ) q -N 




-(CH 2 ) q - N 




0 



10 



- (CH2) q-0-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, R D is independently selected from hydrogen, 
-CH3 or -C2K5, 

(b) a moiety of the formula: 



wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C6 ) branched or unbranched, 
O- lower alkyl (C3-C8) branched or unbranched, -O- lower 
alkenyl (C3-C8 ) branched or unbranched, tetrahydrcfuran, 
tetrahydrothiophene, and the moiecies: 



15 



-N-C0J 





35 
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or -CH2-K* wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon cr 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl {C1-C3 ) , CKO, (C1-C2 ) lower alkoxy, -CO2- 
lower alkyl (C1-C3 ) , and R a and R* D are as hereir_bef ore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




/ 



-N-COCHAr' 



c 



wherein R c is selected from halogen, (C^C.) 
lower alkyl, -O- lower al kyl (C r C 3 ), OH, 



-O-C- lower al kyl (C r C 3 ), -S- lower al kyl (C r C 3 ), 







wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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wherein Rd is lower alkyl (C3-C8) , lower alkenyl {C3-C8) , 

- (CH2)p-cycloalkyl (C3-C6) . when M is O, S, NK, NCH3 and 

the moiety -M-Rd wherein Rd is selected from the 
moieties: 




S 0 



20 wherein p is zero to four and M is a bond cr M is 

selected from O, S, NH, NCH3 ; wherein R 1 , R 2 and R £ are 
as hereinbefore defined; 

wherein Ar ' is selected from mcieties cf the fcrmula: 



25 



30 
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wherein w is selected from o, S, NH, N-lower alkyl <Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
5 R 7 is selected from hydrogen, lower alkyl (C1-C3 J , 

halogen, O-lower alkyl {C1-C3) and CF3 ; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S- lower alkyl (C1-C3 ) , halogen, -NH- lower alkyl (Ci- 
C3) f -N- [lower alkyl (C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3, 

10 -NO2, -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 

C3)i -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ] 2 . 
-O-lower alkyl {C1-C3) . -N (Rb) (CK2 ) q-N (Rfa) 2 ; and the 

15 pharmaceutically acceptable salts thereof. 

10. A compound selected frcm those cf the 

formula: 



20 



30 




A B 

wherein Y is a bond cr -CH2-, A-B is 
25 -< CH 2 )nN- and -N-(CH 2 ) n - 



3 



3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



@ 

w 

35 represents: a 5-membered aromatic (unsaturated) 

heterocyclic ring having two adjacent nitrogen atoms; 
wherein the 5-membered heterocyclic ring is optionally 
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substituted by (C1-C3) lower alkyl, halogen, or (Ci- 
C3) lower alkoxy; 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




wherein X is selected from O, S, -NK , -NCK3 and -NCOCK3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -C0- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3 ) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae : 



30 



35 
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R R h 

,3 b 



-NCOAr', -CONAr', -NCOCH 2 Ar\ -NCONAr*, 



r 

-CH 2 COAr -NCO- (CH 2 ) n - cycl oal kyl , 



I II 

-N-P- 



aO 

II 



R 2 






R 1 ~ 


-°-C 


> 







"1 

-N-P 



-G> 



2 - 1 2 



-N-C-O- lower alkyl(C 3 -C Jstraight or branched, 
K I'll 

J -N-C-lower al kyl (C 3 -C 8 )strai ght or branched, 
•NS0 2 - lower alkyl(C 3 -C 8 )straight or branched, 



'f 



-N-C-O-lower al kenyl (C 3 -C 8 )str ai ght or branched, 



| a -N-C-lower al kenyl (C 3 -C 8 )st rai ght or branched, 
-NS0 2 - lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and R a is independently 
selected from hydrogen, -CH3 or -C2H5, 
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5 



10 




- (CH2)q-0-lower alkyl (C1-C3 > , -CH2CH2OH , q is one, two, 
or three, R D is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 

-N-COJ 

wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3 -C8 ) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O- lower 
alkenyl (C3 -C8 ) branched or unbranched, cetrahydrof uran, 
tetrahydrothiophene, and the moieties: 



25 



30 
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or -CH2-K' wherein K 1 is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, {C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl {C1-C3 ) , CHO, (C1-C3) lower alkoxy , -CO2- 
lower alkyl (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




/ 



G=F 



R 



a 



-N-COCHAr 



c 



wherein R c is selected from halogen, (C r C 3 ) 
lower alkyl, -O- lower al kyl (C r C 3 ), OH, 



O 



-0-C- lower al kyl (C,-C 3 ) t -S- lower al kyl (C r C 3 ), 




R 




-NH(CH 2 ) q -r<^ 




b 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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»M-Rd 

wherein Rd is lower alkyl (C3-C8 ) , lower alkenyi (C3-C8) , 
- (CH2)p-cycloalkyl (C3-C6) , when M is O, S, NH, NCH3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 



10 



15 




s 0 



20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NK , NCH3 ; wherein R 1 , R 2 and R £ are 
as hereinbefore defined; 

wherein Ar ' is selected from moieties of the fcrrr.uia: 



25 



30 



35 




WO 96/22295 



-179- 



PCT/US96/01472 



wherein W is selected from O, S, NH, N-lower alkyl (Ci- 
C3) NHCO- lower alkyl (C1-C3 ) , and N£02lower alkyl (C1-C3 ) ; 
5 R 7 is selected from hydrogen, lower alkyl (C1-C3 ) , 

halogen, O-lower alkyl (C1-C3) and CF3 ; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH- lower, alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3, 

10 -NO2, -NH2, O-lower alkyl (C1-C3 ) , NKCO lower alkyl (Ci- 

C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ] 2 . 
-O-lower alkyl(Ci-C3) , -N (Rfa) (CH2 ) q -N (Rfa) 2 ; and the 

15 pharmaceutically acceptable salts thereof. 

11. A compound selected from those of the 

formula: 



30 



35 




20 

A B 

wherein Y is a bond or -CH2-, A-E is 

25 -< CH 2)nN- an d -N-(CH 2 ) n - 



R 



3 



3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: a 5-membered aromatic (unsaturated) 
heterocyclic ring having one nitrogen atom together with 
either one oxygen or one sulfur atom; wherein the 5- 
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membered heterocyclic ring is optionally substituted by 
(C1-C3) lower alkoxy; 

5 R 3 is -COAr, wherein Ar is a moiety selected from the 

group consisting of: 



10 



15 




wherein X is selected from o, S, -NK, -NCH3 and -NCOCK3 ; 
R 4 is selected from hydrogen, icwer alkyl {C1-C3 ) , -CO- 
. lower alkyl (C1-C3 ) , 

2Q r1 and r2 are selected from hydrogen, (C1-C3 ) lower 

alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R & is selected frcm (a) moieties of the 
formulae : 

25 



30 



35 
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J- 



R R h 



-NCOAr', -CONAr', -NCOCHAr', -NCONAr', 



10 



15 



20 



25 



30 



35 



r 

•CH 2 COAr -NCO- (CH 2 ) n - cycl oal kyl , 



R a R 



-N-SO. 



-N-P 















F 










R 1 " 


-o- 


< 








,2 — 



N-S0 2 CH 2 ^^^> 




-N-P 



-N^C-O- lower al kyl (C 3 -C 8 )straight cr branched, 

-N-C- lower al kyl (C 3 -C 8 )straight or branched, 
-NS0 2 - lower al kyl (C 3 -C 8 )str aight or branched, 

h 

-N-C-O- lower alkenyl (C 3 -C 8 )str aight or branched, 
R a 0 
R I II 

| 3 -N-C- lower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower al kenyl (C 3 -C 8 )str aight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycioalkyl, 
cyclohexenyl or cyclopentenyl ; and R a is independently 
selected from hydrogen, -CK3 or -C2H5, 
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-(CH,) -N 



10 



15 



(CH 2 )„- 



(CH 2 ) q - n 



- (CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two 
or three, R D is independently selected from hydrogen, 
-CK3 or -C2H5, 

(b) a moiety of the formula: 



20 



25 



30 



35 



-N-CQJ 

wherein J is R a , lower alkyl (C3 -C8 ) branched or 
unbranched, lower alkeny 1 (C3 -Ce ) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O- lower 
alkenyl (C3-C8 ) branched or unbranched, tetrahydrcfuran, 
tetrahydrothiophene , and the moieties: 
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or -CH2-K' wherein K 1 is {C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C3.-C3) lower alkyl , hydroxy, 
-CO-lower alkyl (C1-C3 ) , CHO, (C1-C3 ) lower alkoxy , -CO2- 
lower alkyl (C1-C3 ) , and R a and R D are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




G=F 



-N-COCHAr' 



C 



wherein R c is selected from halogen, (C r C 3 ) 
lower alkyl, -O-lower alkyl(C r C 3 ), OH, 



-O-C-lower alkyl (C r C 3 ), -S-lower alkyl (C r C 3 ) f 






-0- (CH 




b 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 

-M-Rd 
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wherein Rd is lower alkyl {C3-C8) , lower alkenyl (C3-C8) , 
- (CH2)p-cycloalkyl(C3-C6) , when Mis O, S, NH, NCH3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 



10 



CH 2 ) p 



.-d>. 




15 



20 



wherein p is zero to four and M is a bond or M is 

selected from O, S, NH, NCH3 ; wherein P. 1 , r2 and R a are 
as hereinbefore defined; 

wherein Ar • is selected from moieties of the formula: 



25 



30 




-<2C • w 



, and 
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wherein w is selected from O, S, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) . and NS02lower alkyl (C3.-C3 ) ; 
5 R 7 is selected from hydrogen, lower alkyl (C1-C3 ) , 

halogen, O-lower alkyl (C1-C3) and CF3 ; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl(Ci-C3) , halogen, -NK- lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3 , 

10 -NO2, -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 

C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ] 2 , 
-O-lower alkyl (C1-C3) , -N (Rfc>) (CH2 ) q-N(Rb) 2 ; and the 

15 pharmaceutically acceptable salts thereof. 

12. A compound selected from those of the 

formula; 



30 



35 




20 

A B 

wherein Y is a bond, A-B is 
25 -KW- and -N-(CH 2 ), 

3 



2'n 

3 



wherein n is an integer 2; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, !Ci- 
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C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N or S; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by {C1-C3) lower alkyl, halogen, 
or {C1-C3) lower alkoxy; 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



wherein X is selected from O, S, -NK, -NCK3 and -NCOCH3 ; . 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -C0- 
lower alkyl (C1-C3 ) , 

Rl and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, {C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae : 





WO 96/22295 PCTAJS96/01472 

-187- 



-NCOAr', -CONAr', -NCOCH 2 Ar\ -NCONAr', 



10 



is 



20 



25 



30 



35 



•CH 2 C0Ar ', -NCO- (CH 2 ) n - cycl oal kyl , 

;• 

-N-SO 



N 



l a0 
II 











b 








> 


F 










R 1 _ 


-o- 


< 


} 






2 — 



R, R 



N-S0 2 CH 2 vi/ 



il 

-N-P 



-6 



2 — 1 



-N-C-O-lower al kyl (C.-CJstr ai ght or branched, 
R 0 

K I'll 

I -N-C- lower al kyl (C 3 -C 8 )strai ght or branched, 
•NS0 2 - lower al kyl (C 3 -C 8 )straight or branched, 

-N-C-O- lower alkenyl(C 3 -C 8 )straight or branched, 
R.O 



| a -N-C-lower al kenyl (C 3 -C 8 )straight or branched, 
-NS0 2 - lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and R a is independent iy 
selected from hydrogen, -CH3 or -C2H5, 
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-(CH 2 ) 0 -N 



10 



15 



20 



25 



30 



35 



-(CH 2 )„ 



■o- 



(CH 2 ) q - N 



- (CH2)q-0- lower alkyl (C1-C3 ) , -CH2CH2OK, q is one, two, 
or three. R D is independently selected from hydrogen, 
-CH3 or -C2H5. 

(b) a moiety of the formula: 



-N-C0J 

wherein J is R a . lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl {C3 -Cs ) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O- lower 
alkenyl (C3-C8) branched or unbranched, cerrahydrof uran , 
tetrahydrochiophene, and the moieties: 



Q-b • 




o-c 
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or -CH2-K 1 wherein K ■ is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl (C1-C3 ) , CHO, (C1-C3) lower alkoxy, -C02- 
lower alkyl (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



heterocyclic ring moiety: 



-N 

\ 




G=F 



a 



-N-COCHAr 



c 



wherein R c is selected from halogen, (C r C 3 ) 
lower alkyl, -O-lower al kyl (C r C 3 ), OH, 



0 



-0-C- lower al kyl (C r C 3 ), -S- lower al kyl (C r C 3 ), 




-NH(CH 2 ) q -N 




b 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 



WO 96/22295 PCI7US96/01472 

-190- 



-M-Rd 

wherein Rd is lower alkyl {C3-C8 ) , lower alkenyl (C3-C8) , 
- {CH2)p-cycloalkyl (C3-C6) , when M is 0, S, NH, NCK3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



(CH 2 ) 0 





w 




wherein p is zero to four and M is a bond or M is 
selected from 0, S, NH, NCK3 ; wherein R 1 , K 2 and R a are 
as hereinbefore defined; 

wherein Ar ' is selected from moieties of the formula: 



.10 




W 
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10 



15 



wherein W is selected from 0, S, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl {C1-C3 ) ; 
R 7 is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, o-lower alkyl (C1-C3) and CF3 ; r8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- • 
C3), -S-lower alkyl (C1-C3) , halogen, -NH- lower alkyl (Ci- 
C3>. -N- [lower alkyl (C1-C3) ] 2 , -OCF3 , -OH, -CN, -S-CF3 , 
-NO2, -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK- lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ] 2 , 
-O-lower alkyl (C1-C3) , -N (Rb) (CH2 ) q -N (R D ) 2 ; and the 
pharmaceutically acceptable salts thereof. 

13 . A compound selected from those of the 

formula: 



20 




25 



wherein Y is a bond or -CH2-, A-B is 

(CH ? ) n N- and -N-(CH,) 



2'n 



30 



35 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
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optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N or S ; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen cr one sulfur atom; 
wherein the 5 or 6 -member ed heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

R J is -COAr, wherein Ar is a moiety selected from the 
croup consisting of: 



wherein X is selected from O, S, -NK, -NCK5 and -NCOCK3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -C0- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties cf the 
formulae : 
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R R 

r i 

-NCOAr*. -CONAr', -NCOCH 2 Ar\ -NCONAr', 



I r 



•CH 2 COAr \ -NCO- (CH 2 ) n - cycl oal kyl , 



M 

-N-P 



•0 

1 II 







R 2 








._ f 







■N-S0 2 CH 2 — <^^y> 




-N-C-O- lower alkyl(C,-C a )straight or branched 
R O 

I'll 

-N-C- lower al kyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower alkyl (C 3 -C 8 )straight or branched, 
R r\ 

1*1? 

-N-C-O- lower al kenyl (C 3 -C 8 )straight or branched, 
R. O 



a -N-C-lower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl. 
cyclohexenyl or cyclopentenyl ; and R 5 is independently 
selected from hydrogen, -CH3 or -C2H5, 



WO 96/22295 



-194- 



PCT/US96/01472 



(CH 2 ) 0 -N= 



10 



15 



20 



25 



"(CH 2 ) q - n 



r 

i 



"(CH 2 ) q - N 



- (CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OK, q is one, two, 
or three, R D is independently selected from hydrogen, 
-CK3 cr -C2H5, 

(b) a moiety of the formula: 



-N-COJ 

wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl {C3 -Ce > branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lcwer 
alkenyl (C3-C8) branched or unbranched, tetrahycrcfuran, 
tetrahydrcthiophene, and the moieties: 




30 



35 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl (C1-C3 ) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




G=F 



10 



wherein D, E, F and G are selected from carbon or 



a 



-N-COCHAr' 



20 



c 



wherein R c is selected from halogen, (C r C 3 ) 
lower alkyl, -0- lower al kyl (C r C 3 ), OH, 



25 



0 



-O-C-lower al kyl (C r C 3 ), -S-lower al kyl (C r C 3 ), 



30 






35 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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wherein R<a is lower alkyl (C3-C8) , lower alkenyl (C3 -Cs ) , 

- (CH2)p-cycloalkyl (C3-C6) , when M is O, S, NH, NCH3 and 

the moiety -M-Rd wherein Rd is selected from the 
moieties : 




S O 

20 wherein p is zero to four and M is a bond or M is 



selected from O, S, NK # NCH3 ; wherein R 1 , R 2 and R a are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 



35 
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wherein W is selected from O, S, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02 lower alkyl (C1-C3 ) ; 
R 7 is selected from hydrogen, lower alkyl {C1-C3 ) , 
halogen, O-lower alkyl (C3.-C3) and CF3 ; R 8 and R 5 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3 ) , -S-lower alkyl (C1-C3 ) , halogen, -NH- lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ]2, -OCF3 , -OH, -CN, -S-CF3, 
-NO2 , -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (Ci-C3) f -N- [lower alkyl {C1-C3 )] 2 - 
-O-lower alkyl (C1-C3 ) , -N (Rb) (CH2 ) q-N(Rb) 2 ; and the 
pharmaceutical^ acceptable salts thereof. 

14. A compound selected from those cf the 

formula : 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the mciety: 




wherein Y is a bond or -CH2-, 



A-B is 



-(CH 2 )N- 



and 



-N-(CH 2 ) n - 





represents: an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
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optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; 
R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from O, S, -NH, -NCK3 and -NCOCK3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -C0- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties cf the 
formulae : 
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NCOAr', -CONAr*. -NCOCH 2 Ar\ -NCONAr', 
-CH 2 COAr *, -NCO- (CH 2 ) n - cycl oal kyl , 



-N 





-N-C-O- lower al kyl (C 3 -C B )str aight or branched, 

I II 

-N-C-lower al kyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower al kyl (C 3 -C 8 )str aight or branched, 



i-lf 



-N-C-O- lower al kenyl (C 3 -C 8 )str aight or branched, 
R. O 



a -N-C-lower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C5) cycloalkyl , 
cyclohexenyl or cyclopencenyl ; and R a is independently 
selected from hydrogen, -CH3 or -C2H5, 
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5 



-(oy q -w 




-(CH 2 ) q - N 




10 



O 



"(CH 2 ) q - N 




0 



- (CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, R D is independently selected from hydrogen, 
-CH3 or -C2H5, 

Cb) a moiety cf the formula: 



wherein J is R a . lower alkyl (C3 ) branched or 
unbranched, lower alkenyl (C3 -C8 ) branched or unbranched, 
O-lower alkyl {C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrof uran , 
tetrahydrothiophene, and the moieties: 



15 



- N- COJ 



25 




30 
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or -CH2-K' wherein K • is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen. (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl (C1-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N } 
G=F 



a 



-N-COCHAr' 



c 



wherein R c is select edfrom halogen, (C r C 3 ) 
lower alkyl, -0- lower al kyl (C r C 3 ), OH, 



O 



-0-C-lower alkyl(C r C 3 X -S-lower al kyl (C r C3), 





-NH(CH 2 ) q -<^ 




-O-CCH^jN- 




wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8 ) , lower alkenyl (C3 -Cs ) , 
- (CH2)p-cycloalkyl {C3-C6) when M is O, S, NH, NCH3 , and 
the moiety -M-Rq wherein Rd is selected from the 
moieties: 



10 



15 




S 0 



20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NH, NCK3 ; wherein R 1 , R 2 and R a are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 



35 
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-203- 



wherein W is selected from O, S, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 

is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, O-lower alkyl (C1-C3) and CF3 ; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl {C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3"), -N- [lower alkyl'(Ci-C3) }2. -OCF3 , -OH, -CN, -S-CF3, 
-NO2, -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3) , -NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 )] 2 . 
-O-lower alkyl (C1-C3 ) , -N (Rfa) (CH2 ) q-N (Rb) 2 ; and the 
pharmaceutical^ acceptable salts thereof. 

15. A compound selected from those of the 

formula : 




wherein Y is a bond or -CH2-, A-B is 

-<CH 2 )N- and -N-(CH 2 ) n - 

wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



@ 



represents: A 5-membered aromtic (unsaturated) 
heterocyclic ring having one heteroatom selected from c. 
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N or S; wherein the 5-membered heterocyclic ring is 
optionally substituted by (C1-C3 ) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from O, S, -NK, -NCH3 and -NCOCK3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl {C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, {C1-C3) lower alkoxy and halogen; R 5 is selected 
frcm hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R° is selected from (a) moieties of the 
formulae : 
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I* 



R R„ 

i a i b 



-NCOAr', -CONAr', -NCOCH 2 Ar\ -NCONAr 1 , 



10 



15 



-CH 2 C0Ar ', -NCO- (CH 2 ) n - cycl oal kyl , 



20 



25 



30 



35 



"1 

N-P 



II 





f - 






-< 





-N-P 



R 2 2 



N-C-O-lower alkyl(C,-C Jstraight or branched, 

R o 



-N-C- lower al kyl (C 3 -C 8 )str ai ght or branched, 
NS0 2 - lower al kyl (C 3 -C 8 )straight or branched, 



-N-C-O- lower al kenyl (C 3 -C 8 )straight or branched, 
R O 



a -N-C- lower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopencenyl ; and R a is independently 
selected from hydrogen, -CH3 or -C2H5, 
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5 



-(CH 2 ) q -N 




-(CH 2 ) q - 



" ( CH 2 ) q - N, 



O 



-(CH 2 ) q - N 




0 



10 



- (CH2) q-O-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CK3 or -C2H5, 

(b) a moiety of the formula: 



wherein J is Ra« lower alkyl (C3 -C8 ) branched or 
unbranched, lower alkenyl (C3 -Ce ) branched or unbranched, 
O-lower alkyl {C3-C8) branched cr unbranched, -O-lower 
alkenyl (C3-C8 ) branched or unbranched, tetrahydrof urar. , 
tetrahydrothiophene , and the moieties: 



15 



- N- COJ 



25 






O 
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or -CH2-K 1 wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl (C1-C3 ) , CHO, (C1-C3 ) lower alkoxy, -CC2- 
lower alkyl (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




/ 



G=F 



-N-COCHAr 1 



R 



c 



whereinR c is selected from halogen, (C r C 3 ) 
lower alkyl, -O-lower al kyl (C r C 3 ), OH, 



O 



-O-C- lower al kyl (C r C 3 ) f -S- lower al kyl (C r C 3 ), 






wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 

-M-Rd 
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wherein Rd is lower alkyl (C3-C8 ) , lower alkenyl {C3-C8 ) , 
- (CH2)p-cycloallc^l (C3-C6) when M is O, S, NH, NCH3 , and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 



10 



15 




s 0 

wherein p is zero to four and M is a bond or M is 

20 selected from 0, S, NH, NCH3 ; wherein R 1 , R 2 and R a are 

as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 
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wherein W is selected from O, S, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
5 R 7 is selected from hydrogen, lower alkyl (C1-C3 } , 

halogen, O-lower alkyl (C1-C3) and CF3 ; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl {C1-C3) , halogen, -NH-lower alkyl (Ci.- 
C3), -N- [lower alkyl (C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3 , 

10 -NO2, -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 

C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ] 2 , 
-O-lower alkyl (C1-C3) , -N{Rb) (CH2)q-N(Rb) 2 ; and the 

15 pharmaceutically acceptable salts thereof. 

16. A compound selected from those cf the 

formula: 



20 



35 




wherein Y is a bond or -CH2-, A-B is 
25 -<C H 2 >„N- and -N-(CH 2 )„- 

R 3 R 3 

wherein n is an integer 1 or 2 with the proviso that 
30 when Y is a bond, n is an integer 2; and the moiety: 



represents: A 5-membered aromtic (unsaturated) 
heterocyclic ring having two adjacent nitrogen atoms; 
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wherein the 5-membered heterocyclic ring is optionally 
substituted by {C1-C3) lower alkyl, halogen, or (Ci- 
C3) lower alkoxy; 

R3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




wherein X is selected from 0, S, -NH, -NCR 3 and -NCCCK3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, {C1-C3} lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae : 



30 



35 
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I" I" 

-NCOAr', -CONAr', -NCOCH 2 Ar', -NCONAr', 



R a R b 

r r 



10 



15 



-CH 2 C0Ar \ -NCO- (CH 2 ) n - cycl oal kyl , 




•N-S0 2 CH 2 



20 



25 



30 



25 



•N- 



aO 
II 



R aP 





R 1 _ 






F 




1 ower al kyl (C 



N-P 



R 2 



3 8' 



-N-C- lower al kyl (C 3 -C 8 )strai ght or branched, 
NS0 2 -lower alkyl (C 3 -C 8 )straight or branched, 

Iff 

-N-C-O-lower al kenyl (C 3 -C 8 )str ai ght or branched, 
RO 



| a -N-C- 1 ower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 -lower al kenyl (C 3 -C fl )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and F. a is independently 
selected from hydrogen, -CH3 or -C2K5, 
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(CH 2 ) q -N^ R 



(CH 



A" O 



10 



IS 



-<CH 2 )„ 



■O- 



(CH 2 ) q - N^^O 



- (CH2) q-O- lower alkyl {C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, R D is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



20 



25 



30 



25 



-N-C0J 

wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8 ) branched or unbranched, 
O-iower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrcf uran, 
tetrahydrothiophene , and the moieties: 




G^3 . ■ 

N Q 




WO 96/22295 



-213- 



PCIYUS96/01472 



or -CH2-K' wherein K ' is (C3.-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl (C1-C3 ) . CHO, (C1-C3) lower alkoxy, -C02- 
lower alkyl (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




/ 



G=F 



R 



-N-COCHAr* 



c 



wherein R c is selected from halogen, (C r C 3 ) 
lower alkyl, -O-lower al kyl (C r C 3 ), OH, 





-NH(CH 2 ) q -N 




b 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiecy of the formula: 

-M-Rd 
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wherein Rd is lower alkyl {C3-C8 ) , lower alkenyl (C3-C8 ) , 
- (CH2) p -cycloalkyl (C3-C6) when M is 0, S, NK, NCH3 , and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 



10 



-CCHJ 




15 



(CH 2 ) p -# \\ 




(CH 2 ) B -^I\\ 




20 



wherein p is zero to four and M is a bond or M is 
selected from 0, S, NH, NCH3 ; wherein R 1 , r 2 and R £ are 
as hereinbefore defined; 

wherein Ar 1 is selected from moieties of the formula: 



25 



30 



.10 




N 




W 




, and 
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wherein W is selected from o, S, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) . and NS02lower alkyl {C1-C3 ) ; 
5 R ' is selected from hydrogen, lower alkyl (C1-C3 ) , 

halogen, o- lower alkyl (C1-C3) and CF3 ; R 8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -s-lower alkyl (C1-C3) f halogen, -NH-lower- alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3)] 2. -OCF3 , -OH, -CN, -S-CF3, 

10 -N02, -NH2, O-lower alky 1 (C1-C3 ) , NHCO lower alkyl (Ci- 

C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ] 2 , 
-O-lower alkyl (C1-C3) , -N(R b ) (CH2 ) g-N(Rb) 2 ; and the 

15 pharmaceutically acceptable salts thereof. 

17. A compound selected from those cf the 

formula : 



20 



25 



30 



3 5 




wherein Y is a bond or -CH2-, A-B is 

(CH 2 ) n N- and -N-(CHJ n - 
3 



R 



2'n 

3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: A 5-membered aromtic (unsaturated) 
heterocyclic ring having one nitrogen atom together with 
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either one oxygen or one sulfur atom; wherein the 5- 
membered heterocyclic ring is optionally substituted by 
(C3.-C3) lower alkyl, halogen, or (C1-C3) lower aikoxy; 
R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




wherein X is selected from O, S, -NK, -NCK3 and -MCCCH3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ; , -CD- 
lower alkyl (C1-C3 ) , 

R 1 and r2 are selected from hydrogen, (C1-C3 ) ic :er 
alkyl, (C1-C3 ) lower aikoxy and halogen; is selected 
from hydrogen, (C1-C3) lower alkyl, {C1-C3) lower aikoxy 
and halogen; R^ is selected from (a) moieties cf the 
formulae : 



30 



35 
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1- i- i- T b 

-NCOAr', -CONAr', -NCOCH 2 Ar\ -NCONAr', 



10 



is 



20 



2S 



30 



35 



•CH 2 C0Ar \ -NCO- (CH 2 ) n - cycl oal kyl , 



R aQ 



•N-P 



aO 
II 









R 1 " 








2 — 




■N-C-O- lower al kyl (C,-C 8 )strai ght or branched, 

R aP 



| -N-C- lower al kyl (C 3 -C 8 )str ai ght or branched, 

-NS0 2 - lower alkyl (C 3 -C a )str aight or branched, 
R n 

rff 

-N-C-O- lower al kenyl (C 3 -C 8 )str ai ght or branched, 
R. 0 



| a -N-C- lower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 -lower al kenyl (C 3 -0 8 )str aight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and T. a is independent. ly 
selected from hydrogen, -CH3 or -C2K5. 
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5 



-(CH 2 ) q -N 





-< CH 2 V N 




-(CH 2 ) q - N 




0 



10 



- (CH2) q-0- lower alkyl (C1-C3 ) , -CH2CH2OH , q is one, two, 
cr three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5. 

(b) a moiety of the formula: 



wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3 -C8 ) branched cr unbranchec, 
O-lower alkyl (C3-C8) branched cr unbranched, -C - lower 
alkenyl (C3 -C8 ) branched cr unbranched, cetrahydrof uran, 
cecrahydrothiophene, and the rr.oiet.ies: 



15 



-N-COJ 




30 




35 
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or -CH2-K' wherein K ' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thicphene or the 
5 heterocyclic ring moiety: 

G=F 

10 wherein D, E, F and G are selected from carbon or 

nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl. hydroxy, 
-CO-lower alkyl (Ci-C3> , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3 ) , and R a and Rb are as hereinbefore 

15 defined; 

(c) a moiety of the formula: 

?■ 

-N-COCHAr' 

20 



25 



30 



35 



wherein R c is selected from halogen, (C r C 3 ) 
lower alkyl, -0- lower al kyl (C r C 3 ), OH, 
0 



-0-C- lower al kyl (C r C 3 ), -S- lower al kyl (C r C 3 ), 
-S-CCH 2 ) 2 -^ b f -NH(CH 2 ) q -C0N<^ , 

b K b 

-NH(CH 2 ) 0 -<^ _ . 0 -(CH 2 ) 2 N<^ 

b 

wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 

~M-R d 
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wherein Rd is lower alkyl (C3-C8 ) , lower alkenyl (C3-C8 ) , 
- (CH2) p -cycloalkyl (C3-C6) when M is O, S, NK, NCH3 , and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 



10 



IS 




S 0 

wherein p is zero to four and M is a bond or M is 
20 selected from O, S, NH, NCK3 ,- wherein R 1 , R 2 and R a are 

as hereinbefore defined; 

wherein Ar ■ is selected from moieties of the formula: 



25 



30 




R 4 
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wherein W is selected from o, S, NH, N-lower alkyl (Ci- 
C3} NHCO-lower alkyl (C1-C3 ) f and NS02lower alkyl (C1-C3 ) ; 
R 7 is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, O-lower alkyl (C1-C3) and CF3 ; r8 and R 9 are 



c 3 ) / -S-lower alkyl {C1-C3 ) , halogen, -NH- lower alkyl (Ci- 
C3), -N- [lower alkyl {C1-C3) ]2, -OCF3 , -OK, -CN, -S-CF3 , 
-NO2, -NH2/ C-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci~ 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ] 2 . 
-O-lower alkyl {C1-C3) . -N (Rb) (CH2 ) q-N(Rb) 2 ; and the 
pharmaceutical^ acceptable salts thereof. 

18, A compound selected from those cf the 

formula: 



independently selected from hydrogen, lower alkyl (Ci- 




wherein Y is a bond, A-B is 



-(CH 2 )N- 



and 



-N-(CH 2 ) n - 



R 



3 



wherein n is an integer 2; and the moiety: 




represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
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selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from O, s, -NH, -NCH3 and -NCOCK3 ; 
R4 is sel ected from hydrogen, lower alkyl (C1-C3 ) , -C0- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae : 
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r i i r i b 

-NCOAr*, -CONAr', -NCOCH 2 Ar*, -NCONAr', 



10 



15 



20 



25 



30 



35 



-CH 2 C0Ar', -NCO- (CH 2 ) n -cycl oal kyl , 



-N-P 



aO 

II 



R 2 






r' " 






F 




ower alkyl(C 




3 



R I'll 

j -N-C-lower alkyl (C 3 -C 8 )straight or branched, 
-NS0 2 -lower al kyl (C 3 -C 8 )straight or branched, 

r ff 

-N-C-O-lower al kenyl (C 3 -C 8 )strai ght or branched, 
R a 0 
R I II 

| a -N-C-lower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 -lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopencenyl ; and R a is independently 
selected from hydrogen, -CH3 or -C2H5, 
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-(CH 2 ) q -N: 



-(CH^-hQ 



10 



is 



(CH 2 ) q - N 



0 



- (CH2)q-0- lower alkyl (C1-C3 ) , -CH2CH2OH. q is one, two, 
or three, R D is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



20 



25 



30 



- N- COJ 

wherein J is R a . lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3 -Cs ) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrof urar. , 
tetrahydrothiophene, and the moieties: 




Q-b'. ob> . 



35 



CM3 
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or -CH2-K- wherein K ' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl(Ci-C3) , CHO, (C1-C3 ) lower alkoxy , -C02- 
lower alkyl (C1-C3 ) , and R a and R D are as hereinbefore 
defined; 

(c) a moiety of the formula: 



- N 

\ 




E 



G=F 



a 



-N-COCHAr' 



c 



wherein R c is selected from halogen, (C,-C 3 ) 
lower alkyl, -0- lower al kyl (C r C 3 ), OH, 
O 



-0-C- lower al kyl (C r C 3 ), -S- lower al kyl (C r C 3 ), 






wherein R a and R D are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl {C3-C8) , lower alkenyl {C3-C8 ) , 
- (CH2) p-cycloalkyl (C3-C6) when M is O, S, NK, NCH3 , and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NH, NCH3 ; wherein R 1 , r2 and R a are 
as hereinbefore defined; 

wherein Ar ■ is selected from moieties of the formula: 



25 



30 



35 
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wherein W is selected from O, S, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
R 7 is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, O-lower alkyl (C1-C3) and CF3 ; R 8 and F. 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NK-lower alkyl (Ci~ 
C3), -N- [lower alkyl (C1-C3) ]2, -OCF3 , -OH, -CN, -S-CF3 , 
-NO2, -NH2, O-lower alkyl {C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH- lower alkyl (C1-C3), -N- [lower alkyl (C3.-C3 )] 2 , 
-O-lower alkyl (C1-C3) , -N ( R D ) ( CH2 ) q-N ( Rfc> ) 2 ; and the 
15 pharmaceutically acceptable salts thereof. 

19. A compound selected from those cf the 

formula: 



10 



20 



25 



30 



35 




A B 

wherein Y is a bond or -CH2-, A-B is 

-(CH 2 )N- and -N-(CH 2 ) n - 

3 ' 



R 



.3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: (1) an unsaturated 6-membered heterocycl: 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amine, (Ci- 
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C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




S R 7 ^=N 

wherein X is selected from O, S, -NK, -NCH3 and -NCOCK3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties cf the 
formulae: 
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r i i r i b 

-NCOAr', -CONAr', -NCOCH 2 Ar\ -NCONAr', 



10 



15 



-CH 2 C0Ar -NCO- (CH 2 ) n - cycl oal kyl , 



■N-SO 




•N-S0 2 CH 2 x 



20 



25 



30 



35 



N- 




"1 

N-P 



2 - J 2 



•N-C-O- lower al kyl (C 3 -C fi )str ai ght or branched, 
R 0 



-N-C- lower al kyl (C 3 -C 8 )str ai ght or branched, 
NS0 2 - lower al kyl (C 3 -C 8 )str aight or branched, 
R a n 

-N-C-O- lower al kenyl (C 3 -C 8 )strai ght or branched, 
R. 0 



| a -N-C- lower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3 -C6> cyclcalkyl, 
cyclohexenyl or cyclopencenyl ; and R £ is independently 
selected from hydrogen, -CH3 or -C2H5, 
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5 



-<CH 2 ) q -N 





10 



"(CH 2 ) q - N 



O 



-(CH 2 ) q - N 




0 



- (CH2) q -0- lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CK3 or -C2H5, 

(b) a moiety of the formula: 



wherein J is R £ , lower alkyl (C3 -Cq ) branched or 
unbranched, lower alkenyl (C3 -Cs ) branched or unbranched, 
O-lower alkyl (C3-C8) branched cr unbranched, -G- lower 
alkenyl (C3-C8 ) branched or unbranched, tetrahydrcf uran, 
tetrahydrothiophene, and the moieties: 



15 



-N-COJ 
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15 



20 



25 



30 



35 



or -CH2-K 1 wherein K ' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 

t r 

G=F 

wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyi, hydroxy, 
-CO-lower alkyl<Ci-C3) , CHO, (C1-C3 ) lower alkoxy , -C02- 
lower alkyi (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 

-N-COCHAr' 

wherein R c is selected from halogen, (C r C 3 ) 
lower alkyi, -O-lower al kyl (C,-C 3 X OH, 
0 



-0-C- lower alkyl(C r C 3 ), -S- lower alkyi (C r C 3 ), 
■S-(CH 2 ) 2 -< R Rb f -NH(CH 2 ) q -C0<^ , 



-NH(CH 2 V<J b _ - 0 -(CH 2 ) 2 N<> 

b K 



b 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) * lower alkenyl (C3-C8 ) , 
- (CH2)p-cycloalkyl (C3-C6) when M is 0, S, NE, NCH3 , and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 



10 



15 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NH, NCH3 ; wherein R 1 , R 2 and R a are 
as hereinbefore defined; 

wherein Ar ' is selected from moieties of the formula: 



25 



30 



35 
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15 



30 



35 



wherein w is selected from o, S, NH, N- lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
R 7 is selected from hydrogen, lower alkyl (C1-C3 ) # 
halogen, O-lower alkyl (C1-C3) and CF3 ; R 8 and R s are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH- lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ]2, -OCF3 , -OH, -CN, -S-CF3 , 
-NO 2 , -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R^O i s selected from hydrogen, halogen, lower alkyl (Ci- 
C3 ) , -NH-iower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) ] 2 * 
-O-lower alkyl (C1-C3 ) , -N(Rfa) (CK2) g-N(Rb) 2 ; and the 
pharmaceutical^ acceptable salts thereof. 

20. A compound selected from those cf the 

formula ; 




20 

A B 

wherein Y is O , S, NH, N-lower alkyl (Ci-Cg ) , -NCO-lower 
alkyl (C1-C6) ; A-B is 

25 -(CH 2 )N- and -N-(CH 2 ) n - 

R 



3 :3 



wherein n is an integer 1; and Che moiety: 

represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one cr two substituents 
selected from (C3.-C3) lower alkyl, halogen, amino, (Ci- 
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C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy ,- 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



15 



20 




25 wherein X is selected from 0, S, -NH, -NCH3 and -NCOCH3 ; 

R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -C0- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
30 from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 

and halogen; R 6 is selected from (a) moieties of the 
formulae: 



35 
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I I 

NCOAr', -CONAr', -NCOCH 2 Ar\ -NCONAr', 



R R h 



10 



15 



-CH 2 COAr ', -NCO- (CH 2 ) n - cycl oal kyl , 



H 7 

R 1 



20 



25 



30 



35 



•N-P- 



aO 
II 




1 



R 

r 

N-P- 



2 -»2 



-N-C-O- lower al kyl (C.-CJstr ai ght or branched, 

R O 3 B ~ 

I II 

-N-C- lower al kyl (C 3 -C 8 )strai ght or branched, 
NS0 2 - lower al kyl (C 3 -C 8 )str aight or branched, 

if? 

-N-C-O- lower al kenyl (C 3 -C 8 )str aight or branched, 
R a 0 
II 



| 3 -N-C- lower al kenyl (C 3 -C 8 )strai ght or branched, 
- IMS 0 2 - lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and R a is independently 
selected from hydrogen, -CH3 or -C2H5, 
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5 



10 




- (CH2) q-O- lower alkyl {C1-C3 ) . -CH2CH20H, q is one, two, 
or three, R D is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 

-N-COJ 

wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl {C3 -C8 ) branched or unbranched, 
0-lower alkyl (C3-C8) branched or unbranched, -0- lower 
alkenyl (C3-C8 ) branched or unbranched, tetrahydrofuran, 
tecrahydrcthicphene , and the moieties: 



25 



30 



35 
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or -CH2-K- wherein K ' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl (C1-C3) , CHO, {C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3 ) , and R a and R D are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




G=F 



wherein D, E, F and G are selected from carbon or 



a 



-N-COCHAr 



20 



c 



25 



wherein R c is sel ected f rom halogen, (C,-C 3 ) 
lower alkyl, -O- lower al kyl (C y -C 3 ), OH, 
0 



-0-C- lower al kyl (C r C 3 ), -S- lower alkyl(C r C 3 ), 



30 






35 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rq is lower alkyl (C3-C8) . lower alkenyl (C3-C8) . 
5 - (CH2)p-cycloal3cyl (C3-C6) when Mis O, S, NH, NCH3 , and 

the moiety -M-Rd wherein Rd is selected from the 
moieties: 
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wherein w is selected from o, S, NK, N- lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NSO2 lower alkyl (C1-C3 ) ,- 
R 7 is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, O-lower alkyl (C1-C3) and CF3 ; r8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci - 
C3). -S-lower alkyl (C1-C3) , halogen, -NH-lower alkyl (ci- 
C 3 ), -N- [lower alkyl (Ci-C 3 )]2- -OCF3 , -OH, -CN, -S-CF3 . 
-NO2. -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci - 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C 3 ), -NK- lower alkyl {C1-C3), -N- [ lower alkyl (C1-C3 )] 2 , 
-O-lower alkyl {C1-C3} , -N(R b ) (CH 2 ) q -N{R b ) 2 ; and the 
pharmaceutical^ acceptable salts thereof. 

21. A compound selected from those of the 

formula: 




A B 

wherein Y is a bond, -CH2-, O, S. NK, n- lower alkyl (C; 
C6). -NCO-lower alkyl (Ci -Ce ) ; A-B is 



(CH 2>nN- and -N-(CH,) n - 

1 3 



2'n 

3 



K R 

wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moietv 

@ 

represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
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selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; {2} a 5- 
membered aromatic. (unsaturated) heterocyclic ring having 
one heteroatom selected from o, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring havino 
two adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by {C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from O, S, -NH, -NCH3 and -NCOCK3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C3.-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae: 
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R R. 

r i b 



-NCOAr', -CONAr*, -NCOCH 2 Ar', -NCONAr', 
-CH 2 COAr -NCO- (CH 2 ) n - cycl oal kyl , 



-N-S0 2 CH 2 



M 

N-P 



.2 _J 




-N-^C-O- lower al kyl (C 3 -C 8 )strai ght or branched, 



I -N-C- lower alkyl(C 3 -C 8 )straight or branched, 
-NS0 2 - lower al kyl (C 3 -C 8 )str aight or branched, 

Iff 

-N-C-O- lower alkenyl(C 3 -C 8 )straight or branched, 
R a O 
R a III 

| a -N-C-lower al kenyl (C 3 -C 8 )str ai ght or branched, 
-NS0 2 -lower al kenyl (C 3 -C 8 )strai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopent enyl ; and R a is independently 
selected from hydrogen, -CH3 or -C2H5, 
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-(CH 2 ) q -N: 



10 



15 



-(CH 2 ) q - 



(CH 2 ) q - N 



- (CH2)q-0-lower alkyl (C1-C3 ) . -CH2CH2OH, q is one, two, 
or three, R D is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 

R_ 



20 



25 



30 



35 



-N-C0J 

wherein J is R a . lower alkyl (C3-C8) branched or 
unbranched, lower alkeny 1 (C3 -C8 ) branched or unbranched, 
O-lower alkyl (C3-C8) branched or unbranched, -O-lower 
alkenyl (C3-C8 ) branched or unbranched, tetrahydrcf urar. , 
tetrahydrothicphene, and the moieties: 





0-b • o-b . 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl (C1-C3 ) , CHO, (C1-C3) lower alkoxy, -C02- 
lower alkyl ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



heterocyclic ring moiety: 



-N 

\ 




G=F 



a 



-N-COCHAr' 



C 



wherein R c is sel ected f rom halogen, (C^C 3 ) 
lower alkyl, -0- lower alkyl (C r C 3 ), OH, 



0 



-O-C-lower al kyl (C r C 3 ), -S-lower alkyl (C r C 3 ), 






b 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) . lower alkenyl (C3 -C8 ) . 
- (CH2)p-cycloalkyl (C3-C6) when M is O, £, NH, NCH3 , and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 




S 0 



wherein p is zero to four and M is a bond or M is 

selected from 0, S, NH, NCH3 ; wherein R 1 , P. 2 and R £ are 
as hereinbefore defined; 

wherein Ar ' is selected from moieties cf the formula: 



25 



30 



35 
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wherein W is selected from O, S, NH, N- lower alkyl (C±- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
5 R 7 is selected from hydrogen, lower alkyl (C3.-C3 ) , 

halogen, O-lower alkyl (C1-C3) and CF3 ; r8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3, 

10 -NO2, -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 

C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK- lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 )] 2 , 
-O-lower alkyl(Ci-C3) , -N (R b ) (CH2 ) q-N(R D ) 2 ; and the 

15 pharmaceutical^ acceptable salts thereof. 

22. A compound selected from those of the 

formula : 



20 



25 



30 



35 




wherein Y is a bond, or -CH2-; A-B is 

-(CH 2 )N- and -N-(CH 2 ) n - 



R 



3 



.3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is 2; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
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C3 ) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5 -membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6 -membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

R 3 is -COAr , wherein Ar is a moiety selected from the. 
group consisting of: 




25 wherein X is selected from 0, S, -NK , -NCK3 and -NCOCK3 ; 

R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -C0- 
lower alkyl (C1-C3 ) , 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R 5 is selected 
30 from hydrogen, (C1-C3) lower alkyl, {C1-C3) lower alkoxy 

and halogen; R 6 is selected from (a) moieties of the 
formulae: 



5 



10 



35 
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15 



20 



25 



30 



35 



R R„ 

r i 



•NCOAr', -CONAr', -NCOCH 2 Ar', -NCONAr', 

-CH 2 C0Ar ', -NCO- (CH 2 ) n - cycl oal kyl , 

R r1 R R 1 

•N-S0 2 CH 2 -<^> s 
R 2 



it 

N-P 





P 


> 


F 










r' ~ 


-0- 


< 








.2 — 



%0 

I II 

N-P- 



I II 



2 J 2 



-N-C-O- lower al kyl (C„-C fl )str ai ght or branched, 
K I'll 

I -N-C- lower al kyi (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower al kyl (C 3 -C 8 )straight or branched, 

u 

-N-C-O- lower al kenyl (C 3 -C 8 )strai ght or branched, 
R a 0 
R I II 

| a -N-C-Iower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 - lower al kenyl (C 3 -C g )strai ght or branched, 

wherein cycioalky 1 is defined as (C3-C6) cycioalky 1 , 
cyclohexenyl or cyclopenteny i ; and R £ is independently 
selected from hydrogen, -CH3 or -C2H5, 
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- (CH2 ) g-O-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CK3 or -C2H5 , 

(b) a moiety of the formula: 

I" 

-N- COJ 

wherein J is R a , lower alkyl (C3 -Cq ) branched or 
unbranched, lower alkenyl (C3 -C8 ) branched or unbranched, 
C-lower alkyl (C3-C8) branched or unbranched, -O- lower 
alkenyl (C3 -Cg ) branched or unbranched, tetrahydrof urar. , 
tetrahydrothicphene, and the moieties: 



25 



30 
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or -CH2-K' wherein K 1 is {C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-CO-lower alkyl (C1-C3 ) , CHO, (C1-C3) lower alkoxy, -C02- 
lower alkyl (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 




G=F 



R 



a 



-N-COCHAr' 



20 



R 



c 



wherein R c is sel ected f rom halogen, (C^-C z ) 
lower alkyl, -0- lower al kyl (C,-C 3 ), OH, 



25 



o 



-O-C-lower al kyl (C,^), -S-lower al kyl (C 1 -C 3 ), 



30 





-NH(CH 2 ) q -N 




b 



35 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rq is lower alkyl {C3-C8) , lower alkenyl (C3 -Cs ) , 
- (CH2)p-cycloalkyl (C3-C6) when M is O, S, NH, NCH3 , and 
the moiety -M-Rd wherein Rd is selected from the 
moieties : 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NK, NCH3 ; wherein R 1 , R 2 and R a are 
as hereinbefore defined; 

wherein Ar ' is selected from moieties cf the formula: 



25 



30 



35 




-251- 



wherein w is selected from 0, S, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3) 
R 7 is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, O-lower alkyl (C1-C3) and CF3 ; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3 ) , halogen, -NH-lower alkyl (Ci 
C3), -N- [lower alkyl {C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3, 
-NO2, -NH2/ O-lower alkyl {C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3}, -N- [lower alkyl (C1-C3 ) ] 2 . 
-O-lower alkyl(Ci-C3) , -N(Rb) (CH2 ) q-N(Rfc>> 2 ; and the 
pharmaceutically acceptable salts thereof. 

23. The compound according to Claim 1 E-[4- 
[(4,5 -Dihydropyrazolo [ 3 . 4 -£] thieno [ 3 , 2 -fc] azepin- 6 ( 1H ) - 
y 1 ) carbony 1 ] phenyl ] -2 -chloro-4 - f luorobenzamide . 

24. The compound according to Claim 1 H-[4- 
[4,5 -Dihydropyrazo lo [ 3 , 4 -£] thi eno [ 3 , 2 -fcj az epin- 6 ( IK ) - 
y 1 ) carbonyl ] phenyl ] -5 - f luoro-2 -methylbenzamide . 

25. The compound according to Claim 1 N~[4- 
[4, 5 -Dihydropyrazolo [3, 4 -£] thieno [ 3, 2 -fc] azepin-6 (IK) - 
yl) carbonyl] -3-chlorophenyl] -5-f luoro-2 -methylbenzamide 

26. The compound according to Claim 1 H-[4- 
[ (4, 5 -Dihydropyrazolo [3 , 4-£] thieno [3 , 2 -fc] azepin- 6 (IK) - 
yl) carbonyl] -3-chlorophenyl] -5-chloro-2-f luorobenzamide 

27. A compound according to Claim 1 H~(4- 
[ [ 4 , 5 -Dihydro -2 -methylpyrazolo [3,4 -d] thieno [ 3 , 2 -fc] - 
azepin-6 (2H) -yl] carbonyl] phenyl ] -2, 4-dichlorobenzamide . 

28. A compound according to Claim 1 H-[4- 
[ [4 , 5 -Dihydro-2 -methylpyrazolo [3 , 4-dl thieno [3 , 2-h] - 
azepin-6 (2H) carbonyl] phenyl] cyclohexane . 

29. A compound according to Claim 1 M-[4- 

[ [4, 5 -Dihydropyrazolo [3 , 4-£] thieno [3 ,2-fc] azepin-6 (2H) - 
y 1 ] carbonyl ] phenyl ] -2 -methylbenzamide . 
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30. A compound according to Claim 1 H-[5- 

[ (4 , 5-Dihydropyrazoolo [3 , 4-£] thieno [ 3 , 2 -la] azepin-6 (IK) - 
yl) carbonyl] -2-pyridinyl] -2-chloro-4-f luorobenzamide . 

31. A compound according to Claim 1 H-[5- 

[ (4, 5-Dihydropyrazolo [3 , 4-d.] thieno [3 , 2 -la] azepin-6 (IK) - 
yl) carbonyl] -2-pyridinyl] -5-f luoro-2-methylbenzamide . 

32. A compound according to Claim 1 H-[5- 

[ (4 , 5-Dihydropyrazolo [3 , 4-d] thieno [3 , 2 -la] azepin-6 (IK) - 
yl) carbonyl] -2-pyridinyl] -5 -chloro-2-f luorobenzamide . 

33. A compound according to Claim 1 U-[5- 

[ (4 , 5-Dihydropyrazolo [3 , 4-cU thieno [3 , 2-]a] azepin-6 { IK) - 
y 1 ) carbony 1 ] - 2 -pyr idiny 1 ] - 3 - f luoro - 2 -me thy lbenz ami de . 

34. A compound according to Claim 1 H-[5- 

[ ( 4 , 5-Dihydropyrazolo [3 , 4-£] thieno [3 , 2 -la] azepin-6 (IK) - 
yl) carbonyl] -3 -chloro-2 -pyr idiny 1] -5-f luoro- 2 -methyl - 
benzamide . 

35. A compound according to Claim 1 II- [5- 

[ (4, 5-Dihydropyrazolo [3 , 4-£] thieno [3 , 2-h] azepin-6 (IK) - 
yl ) carbonyl] -2-pyridinyl] -2 -chloro-6-f luorobenzamide . 

36. A compound according to Claim 1 II- [4- 

[ (4, 5-Dihydropyrazolo [3 , 4-£] thieno [3 , 2 -la) azepin-6 ( IK) - 
yl) carbonyl] -3 -phenyl] -2- (dimethylamino) pyridine -3 - 
carboxamide . 

37. A compound according to Claim 1 M-[5- 

[ (4, 5-Dihydropyrazolo [3 , 4 -£3 thieno [3 , 2 -h) azepin-6 (IK) - 
yl) carbonyl) -2-pyridinyl] -2- (methylamino ) pyridine- 3 - 
carboxamide . 

38. A compound according to Claim 1 H-[4- 

[ (4 , 5-Dihydropyrazolo [3 , 4-£]pyrido [3 , 2-fc] azepin-6 (IK) - 
yl) carb onyl] phenyl] -5-f luoro-2-methylbenzamide . 

39. A compound according to Claim 1 H-[4- 

[ (4 , 5-Dihydropyrazolo [3 , 4-£] pyr ido 13 , 2 -la] azepin-6 (IK) - 
yl) carbonyl] -3-chlorophenyl] -5-f luoro-2-methylbenzamide . 

40. A compound according to Claim 1 H-[4- 

[ (4, 5-Dihydropyrazolo [3, 4 -£] pyrido [ 3 , 2 -la] azepin-6 (IK; - 
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yl) carbonyl] -3-chlorophenyl] -2-methylpyridine-3-carbox- 
amide. 

c 41. A compound according to Claim 1 H-[5- 

[ (4 , 5-Dihydropyrazolo [3 , 4-£] pyrido [3 , 2-fc] azepin-6 (1H) - 
yl) carbonyl] -2-pyridinyl] -5-f luoro-2-methylbenzamide . 

42. A compound according to Claim 1 ^-[5- 

[ (4, 5-Dihydropyrazolo [3, 4-£]pyrido[3 , 2-£] azepin-6 (1H) - 
10 yl) carbonyl] -2-pyridinyl] -5-chloro-2-f luorobenzamide . 

43. A compound according to Claim 1 H-[4- 

[ (4, 5-Dihydropyrazolo [3 , 4 -£] pyrido [3 , 2-fc] azepin-6 (1H) - 
yl) carbonyl) -3-chlorophenyl] [1,1' -biphenyl] -2-carbcx- 
amide . 

44. A compound according to Claim 1 H-[5- 
[ (4 , 5-Dihydropyrazolo [3 , 4 -£] pyrido [ 3 , 2-£] azepin-6 (1H) - 
yl) carbonyl] -2-pyridinyl] [1,1* -biphenyl] -2-carboxamide . 

45. A compound according to Claim 1 II- [5- 
[ (4, 5-dihydropyrazolo[3 , 4-£] pyrido [3 , azepin-6 (IK) - 
yl) carbonyl] -2-pyridinyl] -2- (dimethylamino ) pyridine-3 - 
carboxamide . 

46. A compound according to Claim 1 £7- [4- 
[(4,5 -Dihydrcpyrazolo [ 3 , 4 -£] pyrido [ 2 , 3 -fc] azepin- 6 ( IK ) - 
yl) carbonyl] -phenyl] -5-f luoro-2-methylbenzamide. 

47. A compound according to Claim 1 iI-[4- 
[ (4 , 5-Dihydropyrazolo [3 , 4-£] pyrido [2 , 3 -fc] azepin-6 (IK) - 
yl) carbonyl] - 3-chlorophenyl] - 5-f luoro-2-methylbenz amide . 

48. A compound according to Claim 1 H-[5- 
[ (4 , 5-Dihydropyrazolo [3 , 4-£] pyrido [2 , 3 -fc] azepin-6 (IK) - 
yl) carbonyl] -2-pyridinyl] - 5-f luoro-2-methylbenzamide . 

49. A compound according to Claim 1 £I-[5- 
[ (4, 5-Dihydropyrazolo [3 , 4-£] pyrido [2 , 3 -£] azepin-6 (IK) - 
yl) carbonyl] -2-pyridinyl] -2- (dimethylamino) pyridine-3 - 
carboxamide . 

50. A compound according to Claim 1 H-[4- 
[ (4 , 5-Dihydropyrazolo [3 , 4-dJyrido [2 , 3 -ill azepin-6 (IK 5 - 
yl) carbonyl] - 3-chlorophenyl] -2 -chloropyridine- 3 -car- 
boxamide . 
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51. A compound according to Claim 1 H-I4- 
[{4,10 -Dihydro-5H-pyrido [ 3 , 2 -fc] thieno [ 2 , 3 -£] azepin-5 - 
yl) carbonyl] -3-chlorophenyl) ] -5-f luoro-2-methyl- 
benzamide . 

52. A compound according to Claim 1 H-[4- 

[ (4, 10 -Dihydro-5H-pyrido [3 , 2-fe] thieno [2, 3-£] azepin-5 - 
yl) carbonyl] phenyl] -2- (dimethylamino)pyridine-3-carbox- 
amide . 

53. A compound according to Claim 1 H-[5- 

[ ( 4 , 10-Dihydro-5H-pyrido [ 3 , 2-fc] thieno [2 , 3-£] azepin-5- 
yl) carbonyl] -2-pyridinyl] -5-f luoro-2-methylbenzamide . 

54. A compound according to Claim 1 U-[4- 
[(6, 10-Dihydro-5E-pyrido [3 , 2-fc] thieno [3 , 2-£] azepin-5- 

y 1 ) carbonyl ] - 3 - chloropheny 1 ] - 5 - f luoro - 2 -methy iber.zamice . 

55. A compound according to Claim 1 U-[4- 

[ ( 6 , 10-Dihydro-5H-pyrido [ 3 , 2-fc] thieno [3 , 2-£] azepin-5 - 
yl) carbonyl] phenyl] -2- (dimethylamino) pyridine- 3 -carbox- 
amide. 

56. A compound according to Claim 1 II- [5- 

[ ( 6 , 10-Dihydro-5ii-pyrido [3 , 2-fc] thieno [3 , 2-»] azepin-5 - 
yl) carbonyl] -2-pyridinyl ] -5-f luoro-2 -methy lbenzamide . 

57. A compound according to Claim 1 iI-[4- 
[ (6 , 7-Dihydro-5H-pyrido [3 , 2-fc] thieno [2 , 3 -£] azepir.-5- 
yl) carbonyl] phenyl] -5-f luoro-2-methy lbenzamide . 

58. A pharmaceutical composition useful for 
treating diseases characterized by excess renal 
reabsorption of water as well as congestive heart 
failure, liver cirrhosis, nephrotic syndrome, central 
nervous system injuries, lung disease and hyponatremia 
in a mammal comprising a suitable pharmaceutical carrie: 
and an effective amount of a compound of Claim 1. 

59. A method of - treating diseases 
characterized by excess renal reabsorption of water as 
characterized by excess renal reabsorption of water as 
well as congestive heart failure, liver cirrhosis, 
nephrotic syndrome, central nervous system injuries, 
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lung disease and hyponatremia in a mammal comprising 
administering a compound of Claim 1 to said mammal in an 
amount effective to alleviate the disease. 

60. A process for preparing a compound of the 

formula: 



I 

wherein Y is a bond or a moiety selected from -(CH2)- 
-CHOK, -CHO-lower alkyl (C3.-C6 )• . -CK-S-lower alkyl (Ci- 
C6). -CHNK2. -CKN- lower alkyl (C1-C6) < -C [M- lower 
alkyl (C1-C6) 32. 



CH 



\ / . CH . CH — 



20 -CHOCO-lower alkyl (C1-C6) , -CHNH (CH2 ) m NK2 ; -CKNK(CH2)m 

-NK-lower alkyl (C1-C6) . -CHNH {CH2 ) m~N [ lower alkyl (Ci- 
C6)]2; -CHNH (CH2)m-S-lower alkyl (C1-C6) , -CHNH (CH2 ) m-O- 
lower alkyl {C1-C6 ) , 



loweralkyi (C,-C B ) 

S, O, -NH, -N- lower alkyl (Ci-Cfi) , -NCO-lower alkyl (Ci- 
C6), m is an integer of 2 to 6; 
A-B is a moiety selected from 

-(CH 2 ) n N- and -N-(CH 2 ) n - 



R 



3 



35 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; 
and the moiety: 
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represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substitutents selected from 
(C3.-C3) lower alkyl, halogen, amino, {C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from 0, or £; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3)lower alkoxy or (C1-C3 ) lower alkylamino; (2)' a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0 , N or S ; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by {C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy ; 

R 3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 
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wherein X is selected from 0, S, -NH, -NCE3 and -NCOCH3 ; 
R 4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl (C1-C3 ) , 

Rl and R 2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R- is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae : 



25 



30 



35 
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r 



R R h 

i a i b 



-NCOAr', -CONAr', -NCOCH 2 Ar\ -NCONAr', 
R 



-CH ? C0Ar -NCO- (CH 2 ) n - cycl oal kyl , 



-N-S0 2 -^2> , - N -S0 2 CH 2 -<^> 



N-P 



aO 

II 



R 2 












-< 


2 — 



"1 

-N-P 



-<& 



•N-C-O- lower al kyl (C--C n )str ai ght or branched, 

R aP 



-N-C-lower alkyl(C 3 -C 8 )straight or branched, 
NS0 2 - lower alkyl (C 3 -C 8 )straight or branched, 



-N-C-O- lower al kenyl (C 3 -C 8 )straight or branched, 
R a 0 
R I II 

| 3 -N-C- lower al kenyl (C 3 -C 8 )strai ght or branched, 
-NS0 2 -lower al kenyl (C 3 -C 8 )str ai ght or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and R a is independently 
selected from hydrogen, -CH3 or -C2H5, 



WO 96/22295 



-259- 



PCT/US96/01472 



(CH 2 ) 0 -N<^ r 



(CH 



10 



15 



(CH,). 



2'q 



(CH 2 ) q - N 



- (CH2)q-0-lower alkyl (C1-C3 ) . -CH2CH2OH, q is one, two, 
or three, R D is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



20 



25 



-N-C0J 

wherein J is R a , lower alkyl (C3-C8) branched or 
unbranched, lower alkenyl (C3 -Cs ) branched or unbranched, 
0-lower alkyl (C3-C8) branched or unbranched, -0- lower 
alkenyl (C3-C8 ) branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene , and the moieties: 




30 



35 




cm: 
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or -CH2-K' wherein K 1 is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyi, hydroxy, 
-CO-lower alkyi (C1-C3 ) , CKO, (C1-C3) lower alkoxy, -C02- 
lower alkyi (C1-C3 ) , and R a and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




/ 



G=F 



a 



-N-COCHAr' 



wherein R c is selected from halogen, (C : -C 3 ) 
lower alkyi, -O-lower alkyi (C r C 3 X OH, 
O 





-NH(CH 2 ) q -N: 




b 



wherein R a and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein R<a is lower alkyl {C3-C8 ) , lower alkenyl (C3 -Cs ) . 
^ (CH2)p-cycloalkyl (C3-C6) when H is 0, S, NH, NCH3 , and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S , NK, NCH3 ; wherein R 1 , R 2 and R £ are 
as hereinbefore defined; 

wherein Ar ' is selected from moieties cf the formula: 



25 
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wherein W is selected from O, S, NH, N-lower alkyl (Ci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
R 7 is selected from hydrogen, lower alkyl {C1-C3 ) , 
halogen, O-lower alkyl (C1-C3) and CF3 ; R 8 and R 9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S -lower alkyl {C1-C3 ) , halogen, -NH- lower alkyl (C]_- 
C3), -N- [lower alkyl (C1-C3) ] 2, -OCF3 , -OH, -CN, -S-CF3 , 
-NO2, -NH2, O-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
R 10 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl {C1-C3 )] 2 , 
-O-lower alkyl (C1-C3 ) , -N (R' D ) (CH2 ) -N (Rb) 2 ; which 
comprises reacting a compound of the formula: 

E 



20 1 

wherein A-B is 



(CH 2 ) n -N- and -h4-(CH 2 ) n - 
H H 



25 with a compound of the formula: 

0 



Ar-C-Q 

wherein Q is a halogen or an activating group, which 
results from conversion of an aryl carboxylic acid to a 
mixed anhydride or from activation with a peptide 
coupling reagent, to give compounds of the Formula I. 
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